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THEHKE WHEK IN LRON CIRCLES. 





That the financial skies are clearing is daily more and 
more apparent. The return of confidence, asipredicted, 
is very gradual, but each day brings added assurance that the worst 
is over, and the easing up of the financial strain is now naturally fol- 
lowing. As a logical sequence, the iron market is slowly awakening 
to life, though the process seems even more gradual than the revival 
ofthe money market. The Chicago pig iron market continues fairly 
active, various good-sized contracts having been placed by-the larger 
consumers. Buyers are realizing that their stocks have been heavily 
reduced, and that the present isa favorable time in which to make 
running contracts for forward delivery. The activity continues to be 
mainly in the lines of local coke and Southern brands, prices ruling 
low on metil of all classes ; notwithstanding this, many consumers 
are looking for lower range of market yet. Lake Superior charcoals 
are for the most part inactive, the leading furnaces in that region 
being unwilling to meet figures which have been made by two or three 
companies having large stocks, and pressed for money. Ohio soften- 
ers continue in small demand. As money gets easier, better 
feeling prevails among melters of iron. Conservatism, however, still 
prevails in most quarters, and there are few consumers who feel war- 
ranted in contracting ahead merely as speculation, though prices on 
pig metal range lower than have been known for years, at this season. 
Concerning the Detroit market, our well-informed correspondent 
writes: ‘“‘ The money market having become easier, together with 
the blowing out of so many large furnaces in the Mahoning and 
Shenango valleys, would naturally seem good reasons for firmer and 
even higher prices, but the market here does not show any improve- 
ment. The buyers are few who are willing to place orders except to 
cover contracts. They admit that prices are not likely co go much, if 
any, lower, but there does not seem to be much apprehension that any 
sudden advance will take place, and when the change does come they 
think they will have time to place their orders at old prices. Stocks 
in consumers’ hands are light, and orders for small lots for prompt 
shipment are being received. No particular class of iron is being 
called for, and all grades are about equal in demand, but silvery and 
mottled are, perhaps, the scarcest, with prices only moderately firm. 
Some Southern irons are being offered by speculators at 25 cents 
under furnace quotations, but few sales have been made for any but 
small lots.” There has been a fairly firm tone to the pig iron market, 
at Cincinnati, during the week, with improved inquiry, and a larger 
range of business than has been reported for many weeks previous. 
Values rule very low, and will continue to do so until accumulated 
stocks here and there are closed out. There are signs that this 
liquidating process is already pretty well completed. The strike in 
the Birmingham district is practically over, but there will be no large 
increase in the rate of production until values improve. Probably 
four or five furnaces in all that are now banked will start up. The 
stoppage of the Mahoning and Shenango furnaces has not percepti- 
bly affected the market in the North, yet there are considerable accu- 
mulations in that district. It is estimated that the rate of production, 
taken/together, has been reduced since December 31 to about 1,500,- 


General Features. 





ooo tons per annum. Increased inquiry for pig is noted at Louisville, 
and while the extent of sales is small, the prospect of good buying is 
better than for some weeks past. Consumers recognize that prices 
are below cost of production, and that any change in prices to a lower 
basis would be so insignificant that it could not affect them in com- 
petition in making prices on their product; while, on the other hand, 
the conditions point to at least a firm, if not an advancing market. 
At St. Louis a few small orders are being placed at very low figures. 
There is evidently a scarcity of Southern iron, for prompt shipment, 
and we look for improvement in prices soon. Concerning the gen- 
eral outlook the Audletin of the American Iron and Steel Association, 
after referring to the well-known unfavorable conditions, says: 
“These are the unfavorable conditions; what are the favorable con- 
ditions? First, the situation in the steel rail trade promises improve- 
ment through the better tone in the stock market, the better under- 
standing among Western railroad managers concerning freight rates, 
and the consolidation last week of the two steel rail companies at 
Scranton, which we are advised has actually taken place. Next, it 
may be said with confidence that all, or nearly all, the demands of 
the furnacemen in the Shenango and Mahoning valleys will be 
granted, which concessions will enable them to meet Southern com- 
petition on more favorable terms than they have recently been able 
todo. Inthe South the prevailing strike is really a godsend in dis- 
guise to furnace owners, as the enforced decrease in production, like 
the shut-down in the Shenango and Mahoning valleys, must of itself 
prevent a further increase in stocks‘and decrease already accumu- 
lated stocks. Following a reduction in stocks will come firmer pig 
iron prices, which are among the possibilities of the near future. 
But most likely the first turn for the better in the iron trade of this 
country will be in steel rail prices.” 

“What will be the effect of the present depression 
upon the ore business?” and ‘ How much ore will 
come down this year?” are the questions that demand 
the attention of all the kindred interests at thistime. The first 
question can be answered with some sort of definitiveness, for every 
month’s idleness at the point of consumption—the furnaces—means 
a corresponding reduction of activity in the ore regions. In other 
words, if the furnaces should not go into blast again until, say, the 
latter partof March, the direct cutting-off in the ore supply would 
mean a million tons. This, of course, is only a fraction of the 
reduction expected in the season’s output of ore. The very large 
quantity left over from last year must be kept in mind, so that the 
best judges of the situation place the 1891: figure at or below six 
million tons. There are some, indeed, who think the shrinkage will 
be much greater, and they may prove to be right, inthe end. There 
is, however, no doubt that a great deal less ore will be mined in ’g1 
than was the case last year, and it is quite as certain that it will sell 
at a much closer profit margin. Everybody is agreed that the safety 
and stability of the iron market, from the ore to the finished product, 
depend upon economic production and close profits. This is not a 
boom year, and all the various interests concerned in the market will 
have to agree upon acommon policy. There must be cheaper ore, 
cheaper transportation by water and rail, cheaper coke, and, possibly, 
cheaper labor. It is thought that the last-named point will be the 
easiest to settle, as the skilled mechanics employed in the iron trades 
will much prefer a slightly lower scale, with steady employment, to 
a higher scale coupled with idleness. The ore men are willing to 
make every reasonable concession, and the vessel interests will, 
it is presumed, fall into line. The railway sftuation will take 
care of itself, the decrease in the freights serving asa convincing 
argument in favor of a reduction in the tariff, while the coke syndi- 
cate is at this time unpleasantly realizing the force of the long- 
standing demands at the hands of the furnacemen. Pig iron is to be 
had in plenty, at very low quotations, nearly every one of the fur- 
naces that went out of blast having large stocks on hand that they 
are anxious to sell. Manufactured iron has dropped off a trifle, and 
both sales and prices are weaker in all the lines, 
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SHORT-SIGHTED CANADIAN MANUFACTURERS. 

Probably the most universal trait of mankind is selfishness. It 
affects national policies no less than individual lives. Even common 
patriotism has to yield at times to this malign influence. Thus, 
there are a few manu‘acturers in the United States, comparatively a 
few, whose perception of the greatest good to the greatest number is 
so badly awry that they cannot view any great public question save 
through their own medium of self-interest. And even then, they 
are blind to their own best interests, for they fail to see that, were a 
system of public policy so readjusted as to be adapted to their own 
little circle of supposed necessities, it would not fit the needs of the 
great majority at all. There have always been enemies of a protect- 
ive policy in the United States, even among manufacturers, and there 
always will be; but that does not alter the fact that adherence to this 
policy of encouragement to native industries has wrought marvelous 
changes for the better in this country, and that its abandonment 
would be a public calamity. 

Canada, which is struggling for the establishment of a like policy, 
is now undergoing a similar experience. While the vast body of 
Canadian manufacturers are undoubtedly in favor of the present pro- 
tective policy, here and there may be found a few men who are will- 
ing to lend themselves as tools to the opponents of protection. Thus, 
one manufacturer, who owns plants in both Canada and the United 
States, wants reciprocity, because it might benefit him individually, 
without regard to the interests of his fellow-manufacturers ; another, 
who manufactures sewing machines, wants the duty on imported 
materials entirely abolished because he thinks it would benefit him 
individually, in spite of the fact that he has a monopoly of the Can- 
adian market, and a third, who uses both American and Canadian- 
machine bolts in his agricutural machinery, wants the duty taken off 
so that he can get his bolts cheaper, whether it destroys a home 
industry or not. 

We are not’particularly interested in the promotion of Canadian 
industries, and have no doubt that American-made goods are sold in 
Canada very largely because of their superiority ; but we cannot but 
perceive the selfish and short-sighted policy (considered from the 
standpoint of national advancement) of the manufacturers referred to. 





EFFECT OF THE M’K'NLEY TARIFF ON BRITISH TRADE. 

Some very interesting figures have lately been given out by the 
British Board of Trade, regarding the effect which the new American 
tariff will have upon English trade. In round figures it is stated 
that the United States is “about to subject”? an import trade 
of the value of about $400,000,000, “already bearing an im- 
port burden” of $160,000,000, to a “‘tax”’ of $205,000,000, or 
at the rate of fifty-two per cent. With regard to “‘ metals and 
manufacturers of metals,’’ the value of imports at present is some 
$50,000,000, and the present duties are $19,000,000. It is a mat- 
ter of melancholy satisfaction to English manufacturers to learn that 
the chief duties of our new tariff affect only a small part of their for- 
eign export trade, the total exports of British and Irish produce to 
the United States last year having been somewhat over $152,500,000, 
or not quite an eighth of such produce. Of the last mentioned total, 
the metals on which duties are largely increased amount in value of 
something like $30,000,000. The chief increase, as is well known, 
affects tinplates, of which Great Britain exported last year to the 
United States somewhat over $22,500,000 in value. The existing 
duty on this product is 341% per Gent. ad valorem, but the new scale 
of duties raises it to 7614 per cent. ad valorem. Another British ex- 
port that will be unfavorably affected is cutlery and hardware, though 
some comfort is found in the fact that the United States only takes 
$2,000,000 per annum, whilst British manufacturers export altogether 
nearly $15,000,000 worth. Our friends abroad are certainly welcome 
to all the comfort they can get out of the present situation, though 
it must require a Mark Tapley temperament to extract very much 
of reassurance at the present writing. 





CUBAN ORES IN AMERICAN MARKETS. 

Regarding the probability of Cuban ores coming into competition 
with Lake Superior ores in markets now commanded by the latter, we 
are informed by a gentleman unusually well informed regarding Cuban 
enterprises that such a contingency is not likely to occur this year. 
The only company now mining and shipping iron ore is sending its 
entire product to two steel companies east of the Allegheny Mountains, 
and will continue to confine its shipments to the above works for 
some time to come. On the part of the other companies owning min- 
ing properties in Cuba, it may be said that a vast amount of prepara- 
tory work remains to be done, so that it is extremely improbable that 





any shipments will be made during 1891 ; and even when shipments 
begin, they will forthe most part be confined to furnaces near the 
seaboard, at least for a considerable period. At any rate, our inform- 
ant, upon whose representations we have every reason for relying, 
positively states that markets now held by Lake Supz2rior ores will 
most certainly not be disturbed during the present year. This 
announcement will relieve the market of one element of mis. 
giving, and will, no doubt, have a tendency to strengthen prices to 
some extent. 





THE GROWTH OF OUR GREAT CITIES 

In the course of an article on the growth of American cities, 
radstreet’s points out the significant fact that there are now twenty- 
eight cities in the United States, as shown by the census, which con- 
tain over 100,000 people, against twenty in 1880, and fourteen in 1870. 
This of itself is a notable circumstance, important alike to the man- 
ufacturer, the political economist and the humanitarian. Concern- 
ing the comparative growth of our cities, the journal in question says: 
Among the largest towns, Chicago takes a decided lead in point of growth, 
its 1,099,000 inhabitants representing an increase of 119 per cent., making it 
the second city of the country, and displacing from that position Philadelphia, 
which had occupied the post since the census of 1820. Brooklyn, too, with a 
gain of 43 per cent, stands out among the large Eastern cities, though the 
phenomenal progress of Chicago crowds it from the third rank, which it held 
in 1880, to the fourth position. Cleveland, now the tenth city in point of size, 
gained 63 per cent. in its population in the decade, and Buffalo, the eleventh, 
has increased at almost the same rate, its percentage being 62 per cent 
Pittsburgh’s rate of growth was 52 per cent.; Washington’s, 55 per cent. 
Datroit’s, 76 per cent, and Milwaukee’s, 77 per cent. The greatest proror- 
tionate gains among towns of 100,000 or more inhabitants are, however, shown 
by a number of cities, particularly those in the West, which now, for the first 
time, appear in a national census as having attained these dimensions. There 
are eight towns coming under this head: Minneapolis, Omaba, Rochester, St. 
Paul, Kansas City, Indianapolis, Denver and Allegheny. The leader of these 
in point of its rate of increase is Omaha, which has gained no less than 360 
per cent. in numbers during the pastten years Minneapoliscomes rext, with 
256 per cent, and is followed by St. Paul, with 224 percent. Denver's gain is 

at the rate of 203 per cent., and that of Kansas City at 140 per cent. 


The advance in population shown by cities below 100.000, but 
over 20,0co, is quite as remarkable. From the figures presented, it 
appears that there are manufacturing cities in the East and South, 
and centers in the South and Southwest, which have risen to import- 
ance and developed population from the extension of railroad facil- 
ities. Fall River, McKeesport, Saginaw, Grand Rapids, Canton, 
Birmingham, Atlanta, Chattanooga and Pueblo furnish instances of 


| the first class. Among the second class may be mentioned Dallas 


and Fort Worth, Wichita, Duluth and the Pacific cities. At the 
same time, there are certain towns which have shared in both these 
influences, notably Kuoxville and Memphis in the South (Birming- 
ham and Atlanta being to some extent in the same case), Topeka, 
Lincoln and Sioux City in the West, and Los Angeles on the Pacific 
coast. Enterprise, thrift and prosperity are characteristics of these 
growing young giants. 





SOME six years ago an effort was made to establish in Cleveland 
the manufacture of seamless steel] tubing. The process consisted in 
forcing a steel disk through a mandrel by hydraulic pressure, tke 
result being an elongated shell, the erds of which, being trimmed 
off, produced the required pipe. For some reason or other, the 
matter fell through, and soon after the inventor died. We now learn 
that a company has been organized, mainly among Cleveland cap- 
italists, for the purpose of manufacturing seamless steel tubes, at 
Shelby, Ohio. This is claimed to be the only company of the kind 
in the United States, the article being produced in England only. 
The tubes are to be used largely in bicycle manufacture. 

“ AFTER NATURAL GAS, WHAT?” asks the Cleveland Jron 7rade Review. 
Clearly the answer is artificial gas. Enough is already known to make it cer- 
tain that for heating purposesin ail the larger cities artificial gas might be 
introduced with advantage. The waste in the consumption of coal for domes- 
ticand manufacturing purposes is one of the most serious extravagances of 
our times.— [Philadelphia Record. 





Very truly said. And the inestimable advantages of natural gas 
over crude fuel have served to quicken the demand for a cleaner and 
more efficient fuel than coal, after natural gas has gone the way of 
all good things. 





THE Chicago /nxter-Ocean is cruel enough to describe it as the 
“ American Artisan, Tinner and House Furnisher,a journal published 
in Chicago, for the purpose, we conceive after a very careful study 
of its columns, of proving that American artisans can do nothing, that 
American tinners should buy their wares from Great Britain, and 
that American hous2 furnishers should buy nothing that is not ‘ Eng- 
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lish, you know,’” and suggests that it change its name to the British 
Monopolist. Again the Artisan will please accept marks of our dis- 
tinguished considerations. 





Our contemporary, /ron Ore, of Ishpeming, Mich., has shown 
enterprise in publishing the total output of Lake Superior iron mines 
in 1890. According to its figures the grand total is 9,038,939 tons. 
The totals for the different districts are as follows: Escanaba, 3.778,- 
209 tons; Marquette, 1,251,531 tons ; St. Ignace, 25,501 tons; Glad- 
stone, 91,095 tons; Ashland, 1,618,296 tons; Two Harbors, 880,014 
tons; by all rail, 681,158 tons. The table shows 96 producing mines 
in 1890. Norrie’s total is put at 906,728 tons. 





A WELL-KNOWN iron manufacturer takes exception, in a friendly 
note to the editor, to the statements set forth by one Nick Dale, re- 
garding the alleged profits of the Pittsburgh iron and steel works in 
1890. ‘The article was somewhat hastily scanned before publication, 
but a more careful perusal convinces us that it is so largely sensa- 
tional as to cause regret that, even by implication, we should appear 
to endorse its accuracy. 


The Fifth Annual Edition of the Duluth Dazly News quite 
eclipses all previous efforts and is worthy highest commendation. 








STAND BY THE HOME MARKET. 





Cheapness is the bait with which Free Trade attorneys seek to allure the 
great industrial classes to aid in destroying the home market by smothering 
it with importations from abroad. Between this time and the next National 
election, voters will have opportunity for investigating this proposition and 
all that its fulfillment implies. No question can arise in connection with the 
election of law makers in the proper decision of which our people have so 
much at stake. 

Everything that we eat, as well as all that we wear, is the product of labor. 
Ia providing many of these, labor constitutes 90 per cent. of their cost, while 
the average will be in excess of three-fourths. Keeping this fact in mind, the 
man who depends upon his labor for his living needs no college professor to 
inform him that wages would have to stand the greater share of any reduction 
in cost to consumers. There can be no escape from this alternative. 

Why can European countries produce some lines of goods cheaper than 
they can be made in the Uaited States? Not because they can procure the 
necessary raw materials required in their manufacture so much cheaper, but 
because labor can be had there for one-quarter or two-thirds the price paid 
here in the same lines. It requires cheap labor to produce cheap goods in 
Europe, and cheaper labor will be necessary in this country to produce 
cheaper goods here, except as this end may be secured through improvements 
in machinery, equally open to both countries. 

It is from this point of view that the issue between Protection and free 
foreign trade assumes an especial interest to the millions of industrial voters 
to whom Free Trade attorneys are now so earnestly appealing. If the prices 
of edible products are to be reduced, the remuneration of the farmer must be 
lessened. On the other hand, if clothing and household goods are to be sup- 
plied cheaper, the work involved in their preparation must be done by some 
body who will be content with lower wages than are now paid. If those now 
working in mines and shop; and factories in the United States will not con- 
sent to this arrangement, there will soon be little work for them to do, for 
Free Trade will place many lines of goods upon the shelves of our dealers for 
less money than the same goods cau now be produced for under the scale of 
wages paid in all the leading industries by United States employers. 

All of which is well known to the Free Trade attorneys, who are careful 
to keep the fact to themselves while drumming up votes for their favorite 
policy. Meantime, those who are their proposed victims had best not close 
their eyes to facts patent to all who choose to look for them.—[Illinois Branch 
American Protective Tariff League. 





Sad Condition of the Panama Canal 

THE Panama Canal is actually a thing of the past, and nature will 
soon obliterate all traces of French energy and money expended on the Isth- 
mus. Reports of October 25 say that the late heavy rains have caused slides 
into the canal from the hilltops near Obispo, and the canal excavations at Cir- 
caracha is entirely filled up. Oualy one dredge of the American company now 
remains at Colon, the Nathan Appleton. The dredge Ferdinand Lesseps, of 
the same company, was sunk about 60 miles from Colon, while being towed to 
Greytown. Lieut. N. B. Wyse, acting for the Panama company, writes from 
Bogota, under date of O:tober 29, that owing to the exacting terms sought to 
be imposed by the Senate committee, “it appears that it will be impossible to 
reach an understauding.” 





A Handsome Tribute. 

The Iron Trade Review, of Cleveland, issued a special edition, in an illu- 
minated cover, on December 18, which is a most creditable production. It 
contains a number of special articles on topics connected with iron, a very 
valuable one in particular being on “ Upper Lake Ports,” and their facilities 
for handling iron ore and coal. The Review certainly fills a long-felt want in 
trade journalism, for it has had a remarkable growth during the past four 
years, and now ranks with the very best journals in the United States in its 
special field.—_[ Toledo (0O.) Blade. 


CONDITION OF THE BLAST FURNACES OF THE UNITED STATES. 





January 1, 1891. 
[CONDENSED FROM THE AMERICAN MANUFACTURER.] 
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A New Cylindrical Steel Car. 

A cylindrical car all of steel is now on exhibition at the Lake Shore sta- 
tion, in Chicago. It was begun, a few years ago, at the Atlantic Works, East 
Boston, by a poor inventor, who had not money enough to finish it, and parts 
of it were consigned to the scrap heap. Messrs. Bird & Atkinson afterwards 
took it up, and it was completed in Laconia, N.H. The car is made in the 
form of a cylinder, about 53 feet long by 9 feet 9 inches in diameter, and is 
carried on two four-wheel trucks. A plan of hot air heating is used with two 
furnaces under the car. The segment formed at the bottom of the car by the 
level floor suppliesa very good chamber for the hot air pipes. The ventilation 
of the car is excellent. Fresh air is freely admitted through shafts from the 
top of the car down between the windows, and is heated by passing over hot 
pipes, and flows up through registers in the floor. Ample escape is also 
afforded for the vitiated air at the top of the car. A simple device admits the 
opening and closing of the dampers of the furnace from either platform. 
The disposition of the room inside the car is good, and well adapted toa 
private car. The cylindrical form is more apparent from within the car than 
from without, the ventilators, windows and platforms detracting much from 
the symmetry of the outside. The entire car, ceilings and sides are carefully 
and elaborately cushioned, and, it is claimed, were the car to be overthrown, 
the passengers could not be seriously injured. This point cannot be conceded, 
however, as the large windows of glass at either side, wholly without protec- 
tion, would cause trouble in a wreck. The middle compartment is arranged 
with a narrow isle at the side and transverse seats, after the European style; 
at one end is a small apartment for three persons, at the other a very attractive 
sitting-room accommodating 15 to 20 persons comfortably. The cost of the 
car was said to be about $40,000, up to September, 1889 A considerable num- 
ber of these cars could be produced for a less cost for each.—[Railroad Gazette. 





WE have to apologize to our highly esteemed exchange, 7he /ron Trade 
Review, for not having sooner complimented it on the superb special holiday 
edition with which it surprised and pleased its many admiring friends last 
month. It was filled with valuable information, regarding the enormous 
traffic of the Great Likes in particular, was profusely illustrated, and alto- 
gether was one of the handsomest and most creditable editions ever gotten 
out by atrade paper. That the Review is appreciated is attested to by the 
liberal patronage bestowed upon it by advertisers.—[{Ohio Valley Manufacturer, 
Wheeling. 





AFTER exhaustive experiments the French postoffice has decided to sub- 
stitute a copper-coated steel wire in place of the ordinary iron wire for tele- 
graphic and telephonic service, 
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IRON A DEPENDENT PRODUCT. 





If iron really occupied a commanding position in trade this wou'd not be 
the case. It would have an intrinsic value that could not be so easily affected. 
It would govern values and preserve at least some appearance of stability. 
But it is only a dependent product. The magnificence of its growth, shown 
in recent statistics, is but a reflection of the enormous requirements of other 
lines of trade. The more they grow and the better they prosper, the more 
rapidly grows the iron trade. New furnaces and new mills find their product 
readily absorbed when the country is prosperous, and a fictitious feeling of 
strength is imparted to iron manufacturers. With a brief opportunity to con- 
trol prices they can easily deceive themselves with the thought that the balmy 
days of prosperity are more or less permanent. Butiron is neither food nor 
clothing, and when activity ceases in the building of new railroads, or the 
equipment of countless factories with new machinery, or the building of hun- 
dreds of new towns, or the supply of farmers with new implements, down goes 
the demand for iron, and the price suffers. Itis a valuable adjunct to civil- 
ized man, but it is not indispensable to his existence, and it is, therefore, in 
every sense a dependent product and not a commanding one. 

If iron were anything but a dependent product how easy would be the re- 
covery from dull timesin general trade. All that would be necessary would be 
the starting up of more furnaces and mills and the employment of more and 
more men in the production .and manufacture of iron. This is a point on 
which projectors of new iron works in sparsely-settled districts, far from cen- 
ters of industrial activity, are apt to go astray. They can easily figure up the 
possible cost of the production_of iron on the spot, and they can also calculate 
just how much the work when in operation will benefit the locality, but the 
disposal of the product made is a subject left open for the exigencies of trade 
to settle. “Iron is iron, always needed by some one, and it can always be 
sold,” is the argument of the projector of a new blast furnace in the woods 
which is to make iron at marvelously low cost. Butiron will not always sell 
itself, and there are times when it “ goes begging” in centers of greatest con- 
sumption. Probably no other commodity fluctuates as readily as iron in sym- 
pathy with the condition of general trade. Groceries and dry goods, farm 
products and textiles generally are governed by wholly different influences 
and may be dear in bad times and cheap in good times, but iron moves along 
with general business, cheapening when it droops and advancing when it 
revives, but governing nothing as arule. Itis for this reason that the iron 
trade is such a good indicator of the condition of general business. It has all 
the qualifications of a barometer, being sensitive to every variation in the at- 
mospheric or business pressure, and quickly responding to the changes made 
by a difference in the direction of the wind.—[Metal Worker. 





Ribbed Boiler Tubes. 

A new style of boiler tube has lately been brought out that has radical 
projections on the interior of the tube, for which is claimed greater evapora- 
tive efficiency that can be obtained from the plain tube. The projections on 
these tubes present greater heating surface and, as has been shown by a test, 
more water can be evaporated per pound of fuel than by the use of plain tubes. 
In one case the evaporative efficiency was nearly 10 per cent. greater. The 
projections being on the inside of the tubes will have a tendency to obstruct 
the draft, but this, it is claimed, baffles the gases and allows more time for the 
transmission of the heat to the water. That may be a poiat in their favor, but 
we think that when it comes to cleaning the tubes a difficulty will be met that 
will amount to more than any gain to be found in the greater evaporation 
shown while the tubes are clean. Really, it would seem that with soft coal as 
fuel the tubes would soon become so coated on the inside that their efficiency 
would be reduced below that of a plain tube that could easily be kept clean. 
That there is a greater transmission of heat through plates that have metal 
projections has been shown by experiment years ago, and for boilers it does 
not matter particularly whether the projections are on the fire or water side 
of the sheet so long as they remainclean. But there is where the difficulties 
arise in practice. If the projections are on the fire side they burn off, on the 
water side they become coated with non-conductive scale; at least that has 
been the experience in the past, before the days of boiler purgers and mechan- 
ical boiler cleaners. The idea of putting the projections on the tubes is new, 
but we consider it a mistake to put them on the fire side, because of accumu- 
lation of soot which is even a worse conductor of heat than boiler scale of the 
same thickness. But then the mechanical difficulties in the way of the use of 
tubes having projections on the outside might be too great for mechanical 
ingenuity to overcome in a practical manner, but seemingly not more so than 
providing a practical flue cleaner for such tubes as have inside projections. 
It is possible that the new tube may become a success, but we doubt it.—{Sta- 
tionary Engineer. 





Modern Horse-Power Development. 

It is a very easy matter to talk about 18,000 or 20,000 horse power, but few 
persons realize what it means or the enormous force that itexerts. The new 
White Star steamships, for instance, or the Iuman Line's City of New York 
develop from 18,000 to 20,000 horse-power. They have twelve boilers and 72 
furnaces, worked with forced draft. Assuming that the engines will require 
18 pounds of steam per horse per hour, then 160 tons feed water must be 
pumped into the boiler every hour, and 160 tons of steam will pass through 
the engines in the same time. In 24 hours the feed water will amount to 3 840 
tons, occupying 138,240 cubic feet. This amount of water would fill a length 
of 493 feet of a canal 49 feet wide and seven feet deep. Taking the condens- 
ing water at 30 times the feed water, it will amount to 4 800 tons per hour, or 
115,200 tons in 24 hours, or for a six-day transatlantic rua, not less than 691,200 
tons, or 24,883,000 cubic feet. This amount of water would fill a cubical tank 
295 feet on the side—a tank into which the Roman Catholic Cathedral, steeples 
and all, or the 7imes building, could be put and completely covered up. The 





coal consumption is not less interesting. Four hundred tons a day are used 
on the 20,000 horse-power. This would fill 400 wagons. It requires for its 
combustion 8 609 tons of air, occupying a space of 222 336 000 cubic feet. It is 
impossible to put these figures in a shape such that they may be grasped by 
the average reader, but enough has been cited to show, nevertheless, that the 
circulating pumps and fan engines of such ships are a hard-working lot.— 
[The Iron Age. 





IRON SLAG IS VALUABLE. 

At Boonton (N. J.) Iron Works, the piles of refuse from the mills increased. 
High embankments of cinders surrounded the works, and it became a prob- 
lem how to dispose of this supposedly useless material. As the township 
laid out roads, this slag was carted into the country and used for filling in or 
for road-beds. The result was that for miles around the iron slag became part 
of the soil, and is still mixed in with the clay and slate that compose the 
earth. It was considered a nuisance by the owners, and they were glad to get 
rid of it. 

To-day the great heaps of slag have a commercial value that is constantly 
increasing, and the price of Boonton slag promises soon to be quoted in the 
iron market of the country. The discovery that it had value is of compara- 
tively recent date. The old furnaces were shut down for years, and it was 
only after the works were started up that the slag was found to have commer- 
cial value. 

Two years ago some New York capitalists began an investigation into the 
merits of the Boonton slag, with a view to using it as a base in the manu- 
facture of paint. The Boonton slag was subjected to careful analysis by 
Professor Ricketts, of Columbia College, and Professor Austen, of Rutgers 
College. These chemists reported that the slag was very rich in iron, con- 
taining from 55 to 7. per cent. of pure oxide. They also discovered that in this 
slag the particles of iron were encased in particles of silica or glass, which 
added to its value and had prevented the slag, much of which had lain for 
over acentury, aud had been subjected to every kind of weather, from cor- 
roding. 

On the strength of these reports, a company wa:.organized, and buildings 
were leased, machinery introduced, and the manufacture of paint begun. 
The product has been a marked success, and it is working a revolution in the 
paint trade. 

Furnace and rolling mill owners were astonished to find as much, and 
often more, iron in this re‘use material than they got out of their native iron 
mines. Instead of going to the trouble of mining the ore, here was an inex- 
haustible supply lying around which could be worked into merchantable 
products for less than the ore could be mined for per ton. 

That this discovery is considered of inestimable benefit to iron men is 
best shown by the fact that the Pequest Furnace Co., at Oxford, Warren 
county, sent in an order, a few weeks ago, for 10,000 tons of the slag, and it is 
being dug out and shipped at the rate of 1,000 tons a week. The paint com- 
pany has already sold 2500 tons, and nearly 50 men are daily at work loading 
and delivering the product.—[Engineer. 





Benner Again to the Front. 

Samuel Benner, the Ohio farmer, whose predictions in the past regarding 
the interests of the country, the grain and iron markets, stock specu 'ations, 
etc., have in some instances come close to the market, and in others, notably 
those respecting the iron trade, been away off, has come to the front with a 
fresh lot of prophecies for the year 1891, which are in substance, as follows: 

There is a wide difference between a yearly panic in money, and a peri- 
odical trade panic. 

The November, 1890, panic was a premature financial disturbance to fullfil 
the predicted panic of 1891. It will soon subside. 

Inflation in iron and stocks, wild speculation in trade and over-expansion 
of credits are essential to a panic, and these did not exist in November. 

There is no good reason for revulsion in trade in this country at this time. 
The McKinley tariff, the Silver bill and Treasury disbursements forbid. 

He predicts: An end to tight money this Winter ; business and prices will 
improve under the McKinley tariff, aud in the South especially. We shall have 
a short boom in 1891. 

Corn and pork wiil advance to high prices in October. 

Inflation and activity in iron will culminate in the Fall, and general prices 
will droop. 

The McKinley tariff is the mainstay of industry, and it will give trade con- 
fidence this year. 

Business is in a prosperous condition, and there is plenty of money. We 
must have changed conditions before the periodical revulsion in trade comes. 





Mileage Tickets on the Pennsyivania Lines. 

On and after January 20th, 1891, individual and non-transferable one 
thousand mile tickets, good over all divisions of the Pennsylvania System, 
west of Pittsburgh, will be sold at rate of two cents per mile, or $20 each, by 
line agents at principal points. All forms of mileage tickets heretofore issued 
for the Pennsplvania lines—still unused and unexpired as to time limit—will 
be honored on and after above date, on all roads operated by either the Penn- 
sylvania Co. or the Pittsburgh, Cincinnati, Chicago & St. Louis Railway Co., 
and only one thousand mile tickets will be thereafter sold. E. A. Ford, Gen- 
eral Passenger Agent. 





OuR contemporary, 7he /ron Trade Review, of Cleveland, is to be con- 
gratulated on its handsome holiday number, last month. The colored litho- 
graph cover bearing the inscription, “ Iron is King,” is very handsome, and 
the reading matter furnished is more than usually interesting.—[Dixie, Atlanta, 
Ga. 
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Lake Superior Mining Notes :— 
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AMONG THE IRON MINES. 


GOGEBIC RANGE. . 
A second cave-in occurred at the Norrie mine January 10. Quite a section 


_ of ground west of the former cave went dowa, taking with it a spur track of 
‘the Lake Sore road and several ore cars. It was anticipated, and, as the men 
had been taken from that portion of the mine, there was nobody hurt by the 


giving away of the ground.—[Florence Mining News. 
MENOMINEE RANGE. 

The Bessemer Pick and Axe has several times expressed the belief that 
the several iron ranges of the Upper Peninsula were all connected, the 
Gogebic being, so to speak, the “consolidation ’”’ and continuation of the 
Marquette and Menominee ranges. The belief of the practical unity of at 
least two of these ranges appeared to be shared by many who have given the 
matter some attention, and among those is the correspondent of the Wausau 
Torch, who writes as follows to that paper: “Exploring on the extreme 


- eastern end of the range is being renewed quite actively. That section was 


pretty well abandoned three years ago, and the general impression seemed to 
be that the ore deposit petered out with the eastern portion of the Colby 
mine. But the recent and important finds at Sunday Lake, Pilgrim, Eclipse 
and other properties east of Wakefield, have proven, beyond doubt, that as 
yet the eastern limit of the range has not been found. The probability 
rather seems to be that that the Gogebic runs into the Menominee, or that the 
two are in reality but one. On this theory, there is yet a vast stretch of terri- 
tory, between Wakefield and Iron River, that is entirely unexplored, and there 
is still ample room for fortunes to be made or unmade in delving after the 
hidden treasures.” 

There is a probability that the South Mastodon mine will be leased to 
Capt. C. T. Roberts and others, a proposition to that effect having been made 
by Edward Blake and the other owners of the property, and is now under 
consideration. The South Mastodon is situated on the north half of the 
southeast quarter of section 13, 42-33, and within a stone’s throw of the Mas- 
todon mine. During the past season the property has been quite extensively 
developed, and never was in better shape than it is to day, and with Capt. 
Roberts in charge, it will make a big showing. Should the property be 
leased, a larger plant of machinery will be added, and several other important 
additions made.—[Diamond Drill, Crystal Falls. 

MARQUETTE RANGE. 

Work is progressing steadily at the Barnum mine. At present the usual 
force is not employed, as the places of those who take a vacation about this 
season of the year are not filled by new hands, as is generally customary dur- 
ing the busy season. The only shipments made from the mine at present is 
to the Iron Cliffs Furnace, at Negaunee. We have been told, and which comes 
from good authority, that the usual life and activity will soon be noticed about 
the workings of neariy all the mines in this district.—Peninsular Record, 
Ishpeming. 

The Riverside property, which is about four miles from Republic by the 
wagon road, and about three miles by straight road from Republic, is looking 
well, and the property is destined to become a large iron ore producer some 
day. At present there are 22 men at work on this property, with the possi- 
bility of putting six more miners at work within a few days, or just as soon as 
ro>m can be made for them at the bottom of the shaft. A vein of black ore, 
15 feet wide, has been encountered, which is being worked full size. Breast 
stopes are being worked each way ten feet high, averaging from 100 to 120 
buckets every 24 hours. Several of our citizens are interested in this prop- 
erty, and we hope it will prove to be a bonanza to them.—[{Peninsular Record, 
Ishpeming. 

The East New York is doing prospecting work with the diamond drill, 
looking for other bodies than those now wrought. We hear that the mine is 
looking well, and gives promise of sending out a healthy product this year.— 
[Florence Mining News. 

The drill boring of the Lucky Star has reached a depth of 300 feet, and is 
in paint rock. The formation is one similar to that overlying the ore in this 
section, and because of this the company is satisfied that they are near the 
long-sought bonanza.—[Florence Mining News. 

The shaft being put down on the southeast shore of Lake Angeline is now 
down to the first level, and drifting to meet the tunnel being put in from the 
shaft at the north side of the lake is in progress. There is only about 400 or 
500 feet yet to drill through to join the ends of the tunnel, when one can walk 
under the lake from shore to shore. The entire distance will be something 
like 1,500 feet. We believe it is the intention to do all hoisting of ore from 
the shaft upon the north side of the lake.—{Iron Ore. 

The Republic Iron Co., working in the Michigamme district, three miles 
south of the Mansfield mine, is showing up a big thing. The company have 
explored quite extensively here, and have now shown up a grade of ore en- 
tirely different from any mined hereabouts, which is the genuine Republic 
quality, and runs Bessemeriniron. A working shaft 6x8 feet encountered the 
ore when it had been sunk nine feet, and now they are down iuto over 24 feet 
of the mineral. Capt. Alex Lenshek has charge of the work, which is now 
being done with nine men.—[Diamond Drill, Crystal Falls. 

VERMILION AND MESABA RANGES. 

One of the most promising iron properties on the Vermilion range is the 
exploration of the Chicago & Minnesota Ore Co., of which Capt. Joseph 
Sellwood is manager, the northeast quarter of the southeast quarter, sec- 
tion 10, 63.14, and which is to be known as the Pengilly Mine, named 
after Captain John Pengilly, of Ely. The J/ron Journal gives some in- 
teresting information regarding work on this property. The main 
shaft is now down 104 feet and has gone through good ore nearly the 
entire distance. At the 50-foot level crosscuts and drifts have been driven for 
Over 300 feet, extending both east and west, and with a few exceptions are 





through fine ore. One peculiarity to be noticed most particularly at this level, 
is that in some portions of the drifts the ore is of the hard grade, resembling 
somewhat the Minnesota, while in other parts itis granular like the Chandler 
and easily crushed. At the end of the western drift, a 40 foot winze has been 
sunk and continued in good ore. At this stage of the development, enough 
good paying ore was insured to warrant the sinking of a permanent shaft, and 
according from the 50-foot level to the 104, a double shaft, 7«<10 feet in the 
clear, is to be found. The first done here was to drive a crosscut 22 feet south, 
which is entirely in ore. About 16 feet from the bottom of the sha‘t two drifts 
have been started, one east and one west. All work done so ‘ar in the process 
of d. velopment has been prosecuted only with a view of ascertaining the ex- 
tent of the ore deposit, and no particular effort has bean made to get out any 
quantity of ore, a'though on the surface there is to be seen, 1,100 or 1,200 tons 
of ore, necessarily taken out in the course of development. 





Another New Iron Mine in Minnesota :— 

A special dispatch to the Daluth Hera/d from Grand Rapids, Minn, says: 
A very rich iron mine has been struck near here. The find is extremely rich 
and surpassed the highest grad: of ore taken from the Gogebic mines on the 
south shore of Lake Superior. Itis of the same mature as that ore, differing 
in this respect from that of the Verm lion range. A spur track will at once 
be constructed from the Daluth & Winuipeg to the mine. Tuais discovery 
causes excitement here. 





The Nicaragua Canal. 

Few persons who have not made a careful investigation would thiak it is 
farther from San Francisco by way of Cape Horn to New York than from San 
Francisco by way of Cape Horn to Liverpool, yet such is the fact. The former 
distance is 14,840 miles and the latter 14 69) miles. If the Nicaragua Canal was 
completed the relative distauce would be reversed; that is, the water route 
from San Francisco to Liverpool would be 7,694 miles, while to New York it 
would be but 4.946 miles. The saving in miles from San Francisco would be, 
to New York, 9,894 miles; to Liverpool, 6,996 miles. The alvantage would 
thus accrue in greater proportion to our country’s Ea+tern coast line than to 
European ports, although both would be greatly benefitted. At the same 
time the advantage to our extreme Western States would be equal to that of 
both our Eastern ports and European ports. So the canal is essentially im 
portant to our country. 

After thorough and elaborate caluculations the Secretary and Treasurer 
of the Nicaragua Canal Co. estimates that the total of tonnage that may rea- 
sonably be anticipated for the canal when it is finished in 1897 will be 7,000,- 
ooo of tons, or more than was transported over the Suez Canal in 1888, for 
which the Suez company received in tolls and from passengers a total of $12,- 
975,315, while the total expenditures for administration, operation, mainten- 
ance and repairs were only $1,207,058 But the same authority also estimates 
that the total of trade naturally subsidary to the Nicaragua Canal, after its 
opening, will be 21,459,620 tons annually.—[Seaboard. 





Progress of the World’s Fair, 

The World’s Fair “ he do move,” as the Rev. Mr. Jasper remarked of the 
sun. The organization in Chicago has found permanent quarters in the 
Rand-—McNally building, on Adams street; the director-general isin the East 
stirring matters up, plans and specifications are being prepared for the mighty 
architectural undertaking, and Representative Butterworth has introduced 
into the House of Representatives a resolution requesting the President of the 
United States to invite the several States and Territories to hold suitable 
memorial services on the 12th day of October, 1892, commemorative of the 
400th anniversary of the discovery of America, and that they and each of them 
cause to be prepared a statue, painting, tablet, or other suitable memorial, 
illustrative of the resources, progress and development of such State or Ter- 
ritory, and that such memorial be placed on exhibition in a group with those 
from the other States and Territories during said Exposition. Byearly Spring 
active building operations will have been commenced, and Chicago will begin 
to feel, and that in a tangible way, the effects of the great Exposition. For 
three years to come business will boom in Chicago.—| Chicago Journal of Com- 
merce. 





This Is All Right. 

The Iron Trade Review has its Jeremiah clothes on. In its issue of Jan- 
uary 1 (which came to band only on the roth), it says: 

“The ore outlook for the coming year is the worst possible. The pros- 
pect at this time points to a late opening of sales, a falling off in production 
and lower prices.” 

It is not flattering, so much must be admitted, but it is not difficult to 
imagine worse. Ore producers of this peninsula are nearly all strong enough 
to endure the stress, and “come up smiling” when it is over. If the market 
wants less ore next season, they’ll mine less; and unless the market will take 
what it wants at a price they can live by, they’ll let it lie in the ground until it 
recovers sufficiently to do so. That, at any rate, is how the men we meet 
forecast the season.—[Iron Port, Escanaba, Mich. 





The McKinley Taritt and Shetfield Trade. 

The quarterly returns compiled from official information, as to exports 
from the Sheffield district to the United States of America, prove that the cut- 
lery manufacturers of that town have been very severely hit by the largely 
increased duties imposed upon the McKinley Tariff Act. The total value of 
cutlery shipped from Sheffield during the last three months of 1890 was only 
£28,178, as compared with £74,970 in the previous quarter, and £62,350 in the 
corresponding quarter of 1889 These are comparative decreases of 62 and 45 
per cent. respectively.—[London Iron and Coal Trades Review. 
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ROLLING SEAMLESS TUBES. 





In a previous issue of Zhe Jron Trade Review we gave an account of the 
Mannesmann process of rolling tubes from solid bars. Considerable interest 
in this subject has been felt by the engineering world ever since the process 
was first proposed. From 7he Locomotive (to whose courtesy we are indebted 
for the use of the cut) we take the following article, which is substantially the 
same as an address delivered by Mr. Frederic Siemens, C. E, before Section 
G of the British Association, some time ago. It may be well to say that we 
have not seen the process in operation ourselves, so that we cannot give as 
satisfactory a description of it as we would like to. 

Most engineers will have heard of the tube-rolling process of Messrs. 
Mannesmann, whose modest title barely indicates its great importance. Tubes 
occupy an important place in the wants of mankind, for in addition to their 
use as tubes, properly socalled, they possess, also, the most advantageous 
form for columns, rods, axles, bearers, struts, etc. A given quantity of mate- 
rial can be formed into no other shape so strong as the tubular. Mr. Siemens 
took an interest in the invention, because he was desirous of increasing the 
use of open-hearth steel, which, as well as copper, is particularly adapted to 
the process, wrought iron being comparatively unsuitable. 

Hitherto steel tubes could only be made with difficulty, and at high cost, 
by a complicated process, and even then they had imperfectly welded seams 
and a longitudinal fiber. Now, from a rough ingot of cheap steel, with one, or, 
at most, two operations, a perfect tube without seam and with a circular fiber 
is preduced. It may be seen from this bare statement how great is the im- 
portance of the invention. If it is considered that by the process in question 
tubes of great length and diameter, and of almost any desired thickness of 
metal, can be produced at a comparatively low cost, air-tight, and possessing 
three or four times the resisting power of the best welded tubes of wrought 
iron, it can hardly be doubted that a great future is opened out for their use 


in technical arts and industries,in architecture, and in the manufacture of | 


implements of warfare. 

At present, when we roll a bar of iron, we pass it endwise between a pair of 
rolls turningin opposite directions. Grooves are cut around the rolls of the 
sectional form desired in the finished bar, and the bar is forced into these 
grooves. The rolls do not make the bar revolve. They act simply on its 





surface, drawing the material forward and forcing it into the prepared 
grooves at the same time that they lengthen it and reduce its sectional area. 
The fiber produced in the finished product is, of course, longitudinal. 

Another way of rolling is known, and is used for straightening and polish- 
ing bars. Two or three rolls, running parallel to each other, or nearly so, are 
used, and the bar is introduced in the direction of their axes, instead of per- 
pendicularly thereto. In such rolis the bar is not drawn forward, but simply 
rotates. It is elongated if sufficient pressure is used, but no decided fiber is 
produced. . 

The Mannesmann process occupies a sort of intermediate position between 
the two. Two (or three) rol!s are used, as shown in the cut, but they do not 
lie parallel to one another. Their axes form acute angles with one another; 
and with the bar lying between them. When thus set, the rolls act on the 
bar to draw it forward, as well as to make it revolve, or, in other words, they 
impart toit a spiral movement. Though constructively both systems of mills 
may appear much the same, they differ widely in their mode of working, and 
in their results. This arises from the position which the article acted upon, 
and which we will continue to call a bar, is made to take up, and the very dif. 
ferent action and form of the rolls In the Mannesman machine a certein 
relation is maintained between the forward movement of the bar, and its 
rotating movement, and if the proportion between longitudinal and rotary 
motion is properly adjusted to the special material acted on, the displacement 
in the substance of the bar is regulated so that a systematic twist is given 
to the fiber, by which not only irregular breakage of the material is avoided, 
but an energetic working action is secured, causing the great strength and 
toughness the tubes produced by this process are proved to possess. 

The old straightening and polishing machine, although outwardly similar 
to the Mannesmann tube-rolling machine, owing to the form and position of 
the rolls and bars, admits of no twisting and displacement of material, and 
consequently this machine confines itself to surface action, as, indeed, it pro- 
fesses to do by its title. 

The following remarks may assist in clearing up this singular difference, 
and explain the peculiar action of the Mannesmann rolls, which, while acting 
on the outer surface of a solid bar, produce a regular hollow space inside the 
same—in short,atube. To obtain a simple, forward spiral action of the bar, 
the length of the rolls is immaterial ; it will take place when the rolls are 
reduced to the form of thin disks. Supposing the disks to be infinitely thin, 
or, whatis the same thing, that their outer edges are reduced to a mathe- 
matical line, and no sliding motion takes place, the bar must still move for- 
ward spirally, its spiral velocity being equal to the velocity ofthe outer circum- 
ference of the disks. If, instead of one pair of such thin disks, several pairs of 
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disks of regularly increasing diameters are made to revolve on the same axis, 
the outer circumference of each disk will revolve with greater velocity than 
that of the preceding one. The same bar is, however, drawn forward through 
the several pairs of disks, and thus, as each part of the bar enters successively 
a more advanced pair of disks, the velocity with which that portion of the bar 
rotates increases, and it is drawn forward by each succeeding pair of disks, 
as they catch hold of it, with ever-increasing speed. 

It will be understood that when a bar passes through such a series of 
disks, no slipping being possible, the material of which it is composed cannot 
retain its original area or volume. The diameter of the bar being regulated 
by the disks, while simultaneously a violent stretching action is carried on, 
the material required can only be drawn from the inside of the bar, and thus 
a hollow space is formed. 

Instead of this peculiar arrangement of disks a conical, or rather conoida) | 
pair of rolls, which amount to the same thing as the disks, considered as 
joined together, may be provided. It follows that a bar or rod of suitable 
dimensions which is passed through the Mannesmann rolls will, provided its 
substance is sufficient'y homogeneous and plastic, undergo a violent twisting 
and stretching action, the fiber being spun as is the fiber in the rope, on 
account of which the process may appropriately be called a torsional one. 
The bar in its passage through the rolls is twisted as thread is twisted ina 
spinning machine. As, however, it cannot be fed from the outside as is the 
thread, and as has been said, the diameter cannot be reduced on account of 
the action of the rolls, it is forced to draw on the interior for a supply of 
material. Let us attempt to explain in another way. 


‘The tube is made thus: A bar is placed between the conoidal rolls at the 
part where their diameter being least, the speed at which they move to make 
a revolution is also least. The rolls seize the bar and draw it into contact 
with parts of the cones which move more and more rapidly, though, owing to 
the way in which the rolls are set, the space left between them for the passage 
of the bar decreases slightly. Slight, however, as is this decrease in the space 
between the rojls, a certain amount of material has to be shifted. The action 
of the rolls prevent this material from being taken from the outside of the 
bar, and consequently it is drawn from the interior—hence the hollow, hence 
the tube. Soon after entering the rolls, a small central fracture is formed 
which widens out to a hollow space as the increased stretch is made to take 
effect in an increased twist acted on from the surface. 

The increasing twist of the fiber of the bar while passing through the 
rolls and the peculiar relation kept up between longitudinal and turning 
action is the characteristic of the Mannesman tube-rollingmachine, and it is this 
action that enables it to make a tube from a solid bar o1 ingot. 


Though the bar is thus converted into a tube by the action of the rojls, 
and their action only, a mandrel is generally used to finish and smooth the in- 
terior and enlarge the tube. This use of the mandrel has led to the erroneous 
belief that it is essential to the formation of the hole. No machine, however, 
could stand the strain if it were attempted to force a mandrel longitudinelly 
through a solid bar of hot steel. Such an operation is impossible. Just suffi- 
cient power is used to form the ho)low in the bar from the action of the rolls 
on the outside, and into this hollow the mandrel enters, smoothing the inside, 
and, when required, enlarging the tube. Thus we have strange experience in 
rolling that by one operation the bar is made hollow and also longer and 
wider than when it entered the rolls a few seconds before. 

In a specimen exhibited by Mr. Siemens there was proof that the hollow 
in the interior of the bar is formed without the intervention of a mandrel. 
The piece referred to was obtained by interrupting the action of the rolls 
while the bar was still on its way through them, and breaking off the bar so as 
to expose that part where the hollow is just commencing to form. The piece 
was sound in its solid part as well as in the hollow part, and the inner surface 
of the commencing tube was crystalline. This shows that no mandrel could 
have acted on it. Besides this, the inner surface was not oxidized, as it would 
have been if it had been exposed to the air at a red or white heat. The bright 
surface was preserved because no air could enter the tube during its forma- 
tion. Until such a specimen is cut open, a vacuum exists in the interior, both 
ends being hermetically closed. Such a specimen is made by slightly point- 
ing the bar at the two ends, so that they escape the full action of the rolls at 
entry and exit. 

This curious result can always be obtained, and it yuite disposes of the 
allegation that the hole is made by amandrel. The specimen showed also 
both how the tube in the center commences by a fracture of the metal and 
widens out, and also the twist of the fiber, which had the appearance of a rope. 
This peculiar twist of the fiber assists in giving the tubes their great tough- 
ness and resisting power. The various specimens exhibited by Mr. Siemens 
were mostly produced from the relatively cheap open-hearth steel. The Man- 
nesmann process in shaping metals upsets most of the hitherto accepted ideas 
and conditions, inasmuch as, instead of avoiding any twist of the fibers, it by 
one operation gives the greatest possible twist to the fiber with a correspond- 
ing stretch of material. Moreover, as has been said, it may, assisted by a man- 
drel, increase the outer diameter of a bar instead of diminishing it, as do all 
other rolling mills. The tube produced by the Mannesmann process is gen- 
erally greater in diameter than the bar from which it is formed. The child is 
at its birth larger than the parent. 

From the description and facts here attempted to be given, it is evident 
that we have in the Mannesmann process a system of rolling as new as it is 
capable of producing effects hitherto not contemplated. In combining all 
the various systems of rolling described above, it may claim to be called the 
universal system of rolling, in which all hitherto known rolling processes 
representa part. The old polishing and straightening machine could never, 
it is evident, produce like results, because the essential constructive condi- 
tions are wanting. ‘It is remarkable,’’ said Mr. Siemens, “that competitors 
and otherwise competent men re jected the Mannesmann process as either not 
new or as being wrong in principle and generally impracticable, and thie 
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sweeping condemnation was supported by arguments apparently logical and 
sound. I trust this short explanation of an intricate and novel process, and I 
may say principle, of rolling tubes from solid ingots may assist in dispelling 
the incredulity and prejudice that has grown up aroundit. In face of the 
numerous possible applications of the process, great difficulties may yet have 
to be mastered, but it may be safely foretold that these will mostly be over- 
come on account of the true principle on which the process is based and by 
the energy and intelligence that have conducted it to its present advanced 
state.” 





A NEW ENGINE. 





The eagine herewith showa has been built from entire new patterns, with 
the latest improvements. Special attention has been paid to making all parts 
plain, simple, strong and durable ; all the wearing surfaces are unusually large. 
The material throughout is the best, and the engine well made with the latest 
improved machinery, thereby securing accuracy and durability. The frames 
are strong and well shaped. All the cylinders have hot air jackets, which 
decrease the condensation in cylinder. The arrangement of the steam chest 
and steam ports is such that all the wafer forming in the cylinder is readily 
carried off, the ports extending below the bottom of cylinders, and the 
heaters being still lower, a perfect drainage is secured; the heaters are inde- 
pendent of the frames and all the pipes are easily accessible. The pumps are 
large and simple, firmly secured 
to cylinders and unable to get 
out of alignment; they are pro- 
vided with large air chambers 
and brass valves and seats, which 
can be readily taken out and 
replaced while the engine is 
working at fullspeed. The center 
cranks are large and made of 
solid forgings ard are not liable 
to break. The pistons are fitted 
with self-adjusting steam packing 
rings, and do not require any at- 
tention ror do they cut the cylin- 
der; they are a great improve- 
ment over any other kind of pack- 
ing. Tke cornecting rods are 
of the most substantial character 
—of wrought iron, with straps, 
bolts ard keys to take up the wear 
of the brass boxes. The gov- 
ernors regulate the speed of the 
engine perfectly ; they are prov- 
ided with “speeders” to change 
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the speed of engine while in motion, and also a hand lever attachment to the | 


valve, which is convenient for controlling the speed of engine when a uniform 
speed is not wanted, as when sawing, for instance. 
engine is neat and compact. 
manner, yet the price is such as to compare with all. 
furnished by Scanlon & Co., Portland, Me. 





Big Machinery Contracts 
The machinery trade generally will be interested in the following brief | 
statement of contracts just placed by the Madison Car Co. for iron and wood- | 
working tools and other supplies for the «quipment of the mammoth shops in 


the town of Madison, lately established at the east end of the new Mer- | 


chants’ bridge. Parenthically, we may state that the plant in question will be 
the largest establishment for the manufacture of freight cars solely in the 
world. There will be three buildings, ranging from 650 to 935 feet each in 
length. Thecapacity will be 26 new cars a day and repairs for 100 cars besides, 

Oaly the principal items in their contracts are given: Niles Tool Works, 
Hamilton, O, iron-working machinery to the amount of $39,000 or $40,000; 
Manning, Maxwell & Moore, New York, $3000; A. B. Bowman, St. Louis, 
hammers, $3,000; A. T. Gerrans, St. Louis, eight bolt cutting machines of new 
design, $4,000; National Machinery Co, Tiffin, O., bolt pointers and nut 
tappers, $2,000; Blakeslee Manu‘acturing Co., Cleveland, upsetters, $7,500; L. 
M. Rumsey Manufacturing Co., St. Louis, Sturtevant blowers, drills and small 
lathes, $3,000. 

Wood-working tools.—Berry & Orton Co., Philadelphia, heavier styles of 
timber dressing and special car machinery, $15,000; Greenlee Bros. & Co., 
Chicago, all the saws and all the hollow mortisers, $15,000; Hall & Brown 
Wood-working Machinery Co., St. Louis, planers and matchers, $3,000; J. A. 
Fay & Co., Cincinnati, duplex planer and gaining machinery, $3,000; A. 
Blackner, Minneapolis, Minn., buzz saw sharpeners. 

Other items of equipment embraced the following: John O’Brien & Co., 
St. Louis, nine tubular boilers and 80-wheel annealing pits, $18,000; Ranken 
& Fritsch Foundry & Machine Co., St. Louis, one 400 and one 600 horse-power 
Corliss engine; Buffalo Scale Co, Buffalo, N. Y., two 50-ton 36-foot track scales; 
Detroit Foundry Equipment Co, Detroit, cupolas and foundry equipment.— 
[Age of Steel, St. Louis. 





It is expected that the difficulties which have been encountered in the 
province of Huelva (Spain) owing to the open-air calcination of the ores will 
shortly be overcome. The Ministerial Council, recently, decided to defi- 
nitely regulate this free calcination, which had become obnoxious, owing to 
the fumes given off, on the basis of an indemnity to be paid by the owners of 

he mines, and the amount of which is to be fixed on a future occasion. 


The general design of the 
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A NEW ENGINE. 
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While everything is put together in first-class | 
Further information | 
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A METALLURGICAL CALENDER. 





Iron, tin, lead, copper and quicksilver were discovered in prehistoric 
times, and before the chronology of events was a necessity or a scierce. The 
rotation of discovery is interesting as illustrating the progress of man in 
metallurgy, and the remarkable coincidence of discovery with industrial devel- 
spment. 

Antimony was discovered by Basilus Valentinus, 15th cemtury. 

Zinc, recognized by Basilus Valentinus, 15th century. 

Zinc smelting, introduced about 1730. 

Platinum, recognized by Ward about 1730. 

Nickel, discovered by Cronstedt, 1774. 

Manganese, discovered by Scheele, 1774. 

Tellurim, discovered by V. Reichembach, 1782. 

Tungsten, discovered by D’Elhnjart, 1783. 

Uranium, discovered by Klaproth, 1789. 

Titanium, discovered by Klaproth, 1795. 

Chromium, discovered by Vanquelin, 1789. 

Cadmium, discovered by Stromeyer, 1818. 

Aluminum, discovered by Wohler, 1828. 

Magnesium, discovered by Bussy, 1829. 

Vanadium, discovered by Sefstrom, 1830. 

Thallium, discovered by Crookes, 1861. 

Gallium, discovered py de 
Boisbandran, 1875. 

In manufactured products 
and their introduction into the 
industrial programme of history : 

Cast iron, introduced atout 
14th century. 

*Tin plate, invented about 16th 
century. 

Crucible steel invented by 
Huntsman, 18th century. 

Rolling mill, invented by 
Payne, 1728. 

Coke introduced in iron mak- 
ing, by Darby, 1735. 

Puddling forge, patented by 
Cort, 1784. 

Pneumatic steel process, 
patented by Bessemer, 1856. 

Siemen’s steel process intro- 
duced, 1867. 

Basic steel process, patented 
by Snelus, 1872. 

Hot blast, patented by Neilson 
1828. 

Blister steel first made in America, 1830. 

Iron first made with coke in America, 1835 (at Mary Aun Furnace, Pa). 

Anthracite coal used in iron making by Geissenhainer, 1836. 

Anthracite coal used in iron making by Crane, 1837. 

Iron ship-building begun, 1839. 

In the development of American metallurgy, the following calendar of 
dates is instructive and interesting : 

Iron ore first discovered in North Carolina, 1585. 

Iron first made in Virginia, 1608. 

Lead first mined in United States, 1700. 

Iron first made in Pennsylvania (Berks County), 1716. 

Lead first mined in Missouri, 1720. 

Principo Iron Works, Maryland, established 1721. 

Darham Iron Works, Pennsylvania, established 1727. 

Ringwood Iron Works, New Jersey, established 1740. 

Oxford Iron Works, New Jersey, established 1742. 

Cornwall Iron Works, Pennsylvania, established 1742. 

Sterling Iron Works, New York, established 1751. 

Franklin Iron Works, New Jersey, established 1770. 

Catoctin Iron Works, Maryland, established 1774. 

Iron first made in Alabama (Pranklin County), 1818; abandoned in 1827. 

Iron first made in Western Pennsylvania, 1790. 

Iron first made in Pittsburgh, 1792. 

Above enterprise abandoned, 1794. 

Iron first made in Ohio (Mahoning County), 1804. 

Iron first made in Lehigh Valley, 1805. 

Connellsville coke industry started, 1841. 

Alabama iron industry re-established (Calhoun County), 1843. 

Iron ore discovered in Michigan, 1844. 

Steam hammer invented by Nasmyth, 1842. 

Copper mining began on Lake Superior, 1854. 

Connal’s stores started in Glasgow, 1845. 

Iron first made with raw coal in America, 1845, at Clay Farnace, Pa. 

First pig iron made in Pittsburgh since 1795, 1859. 

Bessemer process introduced in America, 1864, at Wyandotte, Mich. 

Calumet and Hecla mine opened, 1866, 

Prohibitive copper tariff enacted, 1869. 

Copper mining begun in Spain, about 1870. 

Lead mining begun in Kansas, 1871. 

Tin found in Dakota, 1882. 

The expansion of metallurgical industries has been continuous this side of 

the Atlantic, till it has reached its present magnificent proportions that place 
it in the front rank of all metal-working nations. 
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THE NEW STYLE OF STEEL BUILDING. 





The Columbia Iron & Steel Co., whose mill is at Uniontown and office in 
Pittsburgh, will furaish the steel for the Masonic Temple, of Chicago, the 
great building of which so much has been published. An idea of the magni- 
tude of the contract can be gained when it is stated that it aggregates $300,000, 
and that the buildiag will be 20 stories high—the highest in the world—and 
that a skeleton building will be constructed of steel, around which the 
masonry will be built. This skeleton is of interlaced steel shapes, so strongly 
arranged that it would stand alone and bear the weight of occupancy without 
the walls of stone. As the beginning of anewera in building in which our 
iron and steel workers are interested, we give the following. brief description: 
The building will be 113 by 170 feet in dimensions, and will be built ona 
foundation of steel rails instead of stone. It will front on three sides alike, 
and the stories, instead of being called floors, will go under the name of 
streets, of which there will be 16 in the building. The steel work will weigh 
between 3,500 and 4000 tons, and will be made ready here to put together 
without any alterations. Every piece will be exactly fitted, holes drilled, con- 
nections dovetailed and all calculations adjusted, so that the work of erecting 
the skeleton will progress with celerity and neatness. This part of the work 
will proceed independently of the masonry, and, as remarked hitherto, will 
be of such acharacter that the entire work of erecting the steel structure 
could be completed before the masons and bricklayers begin work. Still, this 
will probably not be done, the steel work being put in position only a few 
stories ahead of the masonry. 

It is understood that the Columbia will begin work at once, as the con- 
tract calls for their work to be completed and under roof by September 1, and 
the extra buildings finished by May 1, 1892. There was sharp competition for 
the work by Pittsburgh and Chicago mills, and it is “a feather in the cap” of 
the Columbia that it “carried the day.” This style of building will add 
materially to the demand for rolled steel, hence we are especially pleased to 
note every item of the kind.—[National Labor Tribune. 





A Revolution in Iron Mining. 

It is entirely safe to declare that a recent move on the part of the Hamil- 
ton Ore Co.,of Iron Mountain, Mich., means a revolution in the working of 
the mines of the Lake Superior iron ranges, in so far as the economic utiliza- 
tion of the power employed is concerned. That company has contracted with 
Mr. F. W. Bosson, manager of the Northern Thomson-Houston agency, of this 
city, for an electrical pumping plant, the first application of electricity for 
power purposes in the mines of Lake Superior. The work of preparing the 
engine house for the plant has already commenced. The dynamo will be of 
80 horse-power, and will be seven feet in height, the largest on the peninsula 

The significant fact in connection with this change from steam and com- 
pressed air to electricity for transmission of power is that the Thomson- 
Houston Co. guarantees to showin results,on pumping water from the mine, 
77 per cent. of the energy contained in the fuel used under the boilers. Con- 
sidering the fact that the power is conveyed from the engine house to the 
bottom of the mine, a distance of 2,000 feet, this is wonderful showing in 
comparison with steam or compressed air, and it is claimed that it will result 
in a saving of almost two-thirds of the expense for fuel. The saving can be 
readily understood. The full efficiency of the steam is secured, as the boilers, 
engines and dynamos are side by side, while in the distance which the elec- 
tricity is conveyed from the generating dynamo to reach the electric motors 
connected with the pump the loss is practically nothing, as any desired weight 
of copper can be putin. Wherea circuit is short enough to permit the use of 
sufficient copper, without rendering the cost prohibitive, the loss in the trans- 
mission is infinitesimal. When an efficiency of 77 per cent., using fuel as the 
basis of computation, can be guaranteed, it is time for all mine ownersin the 
Lake Superior fields to begin to study the subject of electrical transmission of 
the power employed to run their pumps, drills, and all the machinery used in 
underground workings.—[Marquette (Mich.) Mining Journal. 





A Historic Furnace. 

A press dispatch from Phcenixville, Penn., says: 

A historic property known as the Warwick Farm, over near St. Peter’s, 
Chester county, was sold recently. The old Warwick furnace, which is one of 
the chief attractions of the farm, is conceded to have been the first in the 
United States to make iron, and was put in blast about the year 1736. At this 
furnace were cast most of the cannon used in the Revolutionary war by the 
Continental army. Although it has not been in operation for some years, 
many of the buildings about the furnace are still standing and in a good state 
of preservation. 

In the meadows, near by, many pieces of artillery lie buried, having been 
secreted in that way by the managers of the furnace, in order to prevent their 
falling into the hands of the British after the battle of Brandywine, in 1777. 
At that time, Gen. Washington retreated with his troops northward through 
Chester county, thus leaving this important iron furnace exposed to the 
mercy of the enemy. In 1876, several of these cannon were dug up and sent 
to Philadelpbia as exhibits in the Centennial Exposition. Others have been 
sent to Paoli, Valley Forge and elsewhere as relics. The old bell cast at this 
furnace in 1777, and used in the belfry for many years,is now kept asa 
souvenir in Independence Hall, Philadelphia. 





THE Bavarian Government has declined to grant a petition presented to it 
by the largest Bavarian iron works, the Max Works,in the Upper Palatinate, 
which prayed the government, in the name of the national industry, not to 
accept any tenders for rails except of Bavarian manufacture. So far from 
acceding to this request, the Munich authorities have ordered two-thirds of 
the rails they want from Prussia, one-third from English works. 





INDUSTRIAL SUMMARY. 


New Enterprises :— 

G. B. Gray, of Oakland, Cal., will establish a nail factory at Seattle, Wash. 

A hardware factory, to cost $26,700, is to be established at Middleville, 
Mich. 

The Dayton Steel Chain Co., of Dayton, O, has been incorporated, with a 
capital stock of $15,000. 

Paulus & Williamson Architectural Iron Co. has been incorporated at St. 
Louis; capital stock, $10,000. 

The A. T. George Motor Co., of Kansas City, Mo., has been incorporated, 
to manufacture spring motors for street cars. 

Pittsburgh (Pa.) capitalists are investigating with a view to establishing 
an iron foundry and novelty works in East Texas. 

The Midland Foundry Co. has been incorporated, at Chicago, with a cap- 
ital stock of $20,000, to do a general foundry and machine business. 

The Brooks Axe & Eige Tool Works, at Brooksville, Vt., will probably be 
reopened in the Spring by a new company having a capital of $50,000. 

St. Louis Steam Forge Co., of St. Louis, has been incorporated, with a 
capital stock of $10090. The incorporators are G. C. McDonald, Charles 
McDonald and E'iza McDonald. 

Ishpeming, Mich., has been selected as the site for a foundry to be erected 
by Carlos Sheldon and Seymour Holly, of Houghton. There will also bea 
machine shop for supplying mining machinery. 

Henry Essex, W. H. Smith, E. M. Eaton and others have incorporated the 
Essex & Smith Manufacturing Co, to deal in and manufacture castings, 
implements and machinery, at Chattanooga, Tenn. 

The Pittsburgh (Pa.) Portable Forge Co. has begun the erection of its new 
plant at Smallman. The company’s specialties, besides portable forges, are 
steel barrows, railings, gratings, etc. The plant will be 52x79 feet. 


Articles of incorporation have been filed by the Northwestern Engineer- 


ing & Machinery Co., of St. Paul, Minn. The capital stock is $50,000, and the 
incorporators are Charles A. Daigh, W. G. Strickland and J. M. Badger. 

The Chicago Steel & Specialty Co, of Chicago, has been incorporated, 
with a capital stock of $300,000, for the manufacture of steel and iron and 
their products. The incorporators are Harold Sturges, J. S. Ralston and 
Frank S. Betz. 

A corporation, to be known as the Haywood Foundry Co., has been organ- 
ized at Portland, Me. The company hasa capital stock of $150,000; its officers 
are: President, Earl A. Thissel, of Florence, Mass.; Treasurer, H. Warner, of 
Florence, Mass. 

The Gennett Air-brake Co. his been incorporated, with headquarters at 
Chicago, to manufacture air-brakes. The authorized capital stock is $800,000, 
and the incorporators are: David Wallach, Phillip Opper, Isaac Neuberger 
and Moses L. Rothchild. 

A corporation, known as the Victor Electric Co., has been organized, with 
acapital stock of $100,000, Kittery, Me., for the purpose of manu ‘acturing elec- 
trical apparatus. The officers are: President, F. H. Pray, of Boston, Mass. ; 
Treasurer, John Hobbs, of Boston, Mass. 

South Superior, Minn, has secured three new manu ‘acturing plants. 
They are: Racine Malleable Iron Works, of Racine, Wis.; Pittston Stove 
Works, of. Pittston, Pa., and the Elms Buggy & Carriage Works, of Jackson, 
Mich. The construction of buildings for these concerns will commence as 
soon as the weather is mild enough, in the Spring. 

Announcement is made that a new company will operate the plant of the 
Center Iron Co., at Bellfonte, Pa., consisting of a blast farnace and muck mill, 
Robert, Abram S., George and Jacob B. Valentine, Daniel Rhodes, J. W. Gep- 
hart and John M. Dale have signed the certificate of incorporation and made 
application to the Governor for acharter. The new company will be named 
the Valentine Iron Co. 

It is said that stockholders in the Pennsylvania Railroad Co. will build 
extensive car works at Milwaukee, Wis. A large tract of land has been 
secured and a company organized, with a capital stock of $800,000, of which 
between $590,000 and $600,000 has been subscribed. They will be the finest 
and most extensive car works in the country. Work will be commenced as 
soon as the weather will permit in the Spring. 

The Lozier-Yost Seamless Steel Tube Co. has been incorporated, at 
Shelby, O., with a capital stock of $100,000. The company will manufacture 
cold-drawn, weldless steel tubes used in the manufacture of bicycles. This 
article is now produced in England only, and this factory will be the only one 
of its kind in America, as the company has secured the sole right of manu- 
facture in this country. The plans and specifications of the buildings have 
been accepted and their erection will be pushed to a rapid completion. The 
following are the efficers and directors: D. lL. Cockley, Shelby, President; 
H. A. Lozier, Cleveland, Vice-President; B J Williams, Shelby, Secretary and 
Treasurer ; J L. Yost. Toledo, General Manager. Directors: J L. Y. Toledo, 
H. A. Lozier and N. A. Gilbert, Cleveland; B. J. Williams, J. A. Seltzer and D. L 
Cockley, Shelby. 





Additions, Enlargements, Remcvals, etc :— 

The new building of the Muskegon (Mich.) Foundry & Machine Co. is 
nearing completion. 

W. H. Phillips, of Taunton, Mass., will, it is stated, probably remove his 
foundry and machine shops to Middlesborough, Ky. 

The iron foundry and machine shop of the American Bridge & Iron Co., 
at Roanoke, Va, recently damaged by fire, will be rebuilt. 

Work on the new factory of the South Wareham (Mass.) Nail Works is be- 
ing pushed rapidly forward. New machines are to be put in. 

The Lackawanna and Scranton Steel & Iron Cos.’, at Scranton, Pa., two of 
the largest plants of their kind in this section, consolidated their interests 
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BOLTON 





BEST RECORD IN CANADA 
AND THE BLIZZARD NORTHWEST. 





88 Lake St.. Chicago, Ills. 


Best for Warming Dwellings, Greenhouses, Schools, &c. 
Most Economical, Durable and Easily Managed. 


HOT-WATE 


And Radiators. 


Its Vertical Circulation renders its action Prompt and Ra — 
Its Fire Surface is the largest in proportion to Grate Sur 

No Bolted, Flanged or Packed Joints; therefore cannot Leak. 
Its Brick Casing entirely prevents loss of Heat in Cellar. 
Wrought Iron; therefore cannot Crack. 


WEBER STRAIGHTENING VALVES. 
Send for Circulars. 


Detroit Heating & Lighting Co,, 





Safe. 
Clean, 


HEATER 


TNS Sex era Ab SES 





COMBINATION 


Gas Machine 
Best Independent Gas Apparatus 


For Country and Suburban Residences, 
Schools, Stores, Hotels, Etc. 


Over 20 Years in use, with never an Accident. 
Average cost of gas, 4% cent per hour per burner, 


Churches 





396 Wight St., Detroit, Mich. 





January 13th, in order to be better able to compete with Western mills. 
combined capital is $2,000,000 and 3,000 men are employed. 

Toe Kingsley Foundry & Manufacturing Co., of Elyria, O., have secured a 
location in Hammond, Iad., and will erect on it a plant to cost $30,000. 

It is stated that the Rogers-Spencer Co, of Springfield, O., are investigat- 
ing Roanoke, Va., with a view of moving their plant to the latter place. 

It is reported that Rockford, IIL., is figuring for the removal to that city of 
the Standard Foundry & Manufacturing Co., of Cleveland, which gives employ- 
ment to 250 men, and daily melts 20,000 pounds of iron. 

The Western Rolling Stock Co., of Chicago, has been incorporated with a 
capital stock of $100,009, by George E. Farley, Grant S. Wheeler and William 
E. W. Johuson. It will manufacture cars, engines and other rolling stock. 

Toe Canonsburg Iron & Steel Co., of Canonsburg, Pa., has decided to 
greatly enlarge its capacity. The firm manufactures sheet iron and steel for 
stamping purposes and galvanizing. The present capacity is about 4,000 tons 
per year. 

A large tire mill is being constructed at Youngstown, O., for the Latrobe 
Steel Works, which will roll a tire from the size of the largest locomotive to 
that of a small car wheel. The mill weighs 100 tons, contains seven hydraulic 
cylinders, and will be driven by a pair of 1,400 horse-power engines. 


The 





General Industrial Notes:— 


The Jeffrey Manufacturing Co., of Columbus, O., manufacturers of chain 
belting, elevating and conveying machinery, are still enjoying a good trade, 
and are busy in all of their different departments. 

The steel plant of the Benwood Iron Works, at Benwood, W. Va, has 
closed down for two or three weeks. The soaking pits and producers, some 
of which have not undergone repairs for several years, need repairing. 

Messrs, Hussey, Binn & Co., Limited, of Pittsburgh, on the 12th melted the 
first crucible steel ever produced in Washington county, at their new works 
in Charleroi. The melting furnaces are in operation, and the machinery is 
being moved to the new plant.—[American Manufacturer. 

It is the intention of the owners of Peekskill Farnace, at Peekskill, West- 
chester county, N. Y.,to put the furnace in blast next Spring or Summer. It 
has been idle for several years, but it is fully repaired and ready for work. It 
is owned by Senator John P. Jones, of Nevada, and others. 

James Hooven, owner of the Norristown Iron Works, comprising a rolling 
mill, pipe mill and blast furnace, has just transferred the management of the 
two mills to his son, having decided to withdraw from active business pursuits. 
The furnace is now leased by Isaac McHose & Sons. Mr. Hooven will be 83 
years old in March. He has been actively engaged in business in Norristown 
since 1830.—[Bulletin. 

The Laidlaw & Dunn Co., Cincinnati, O, announce that they have bought 
the entire plant of the Eclipse Manufacturing Co., of Cincinnati, O., consisting 
of all their patents, patterns, drawings, tools and machinery, and stock of all 
kinds. They will be pleased to see the customers of the late Eclipse Pump 
Manufacturing Co., and are prepared to fill orders for pumps, and repairs 
from patterns formerly owned by them. 

The coal mine supply department of the Oliver Iron & Steel Co., Pitts- 
burgh, Pa, has been sold to the Phillips Mine Supply Co., with John M. 
Phillips as Secretary and Manager. The new company are adding new ma. 
chinery, and putting themselves in shape for handling the large increased 
business that they are assured of. They are very busy now putting in the 
mining machinery into the new Helvetia mines, at Punxsutauney, Pa. 

The New York Central Iron Works Co. is the only one of the large iron- 
handling concerns here that does not shut down during “the dull season ” 
This simple fact speak volumes for the enterprise, push and business success 
of this long established concern. Merit is sure to bring its own reward, and 
the success which enables this company to know no dull season, is owing to 
the merit attached to its main products, Dunning’s unrivaled steam-heating 
and hot-water boilers.—[Geneva (N. Y.) Gazette. 

The Illinois Steel Co.’s works, at Milwaukee, Wis., it is said, did a business 
during 1890 aggregating $5,500,000. A nine-inch train was added to the plant, 
It has a monthly capacity of 1,000 tons of finished product. The only depart- 
ment notin operation during the past year was the nail factory. The nail plate 
train has been converted into a splice bar mill, which makes two mills of this 
character at the plant, giving them the largest capacity in the United States. 


Over 75,000 tons of iron ore and coal were received at the company’s dock. 
The total finished product will foot up to nearly 100,000 tons, which is ship- 
ped to all parts of the country. 

The public announcement is made of the withdrawal of Mr. J. W. Britton 
from the Britton Iron & Steel Co., and of the formation of a new company 
under the name of the Britton Rolling Mill Co., of Cleveland. These works 
are situated at Hoyt avenue and L.S. &M.S.Ry., and are entirely new and 
equipped with the latest and best machinery, and are excellently situated for 
rolling mill purposes. It is the intention of this company to make the finest 
quality of steel for the purpose for which it is to be used; special attention 
being given to soft steel sheets, with fine finish, rolled extra wide and long, 
and great care taken as to exact gauges. Among the articles they will manu- 
facture may be mentioned sheets for blanking and deep stamping, steel 
and iron tank plate, firebed, gasometer, stove and range top, and tack plate, 
Absolutely level sheets of all kinds will be made a specialty. 





THE Standard Oil Co. have now control, it is reported, of nearly every 
tank steamer carrying petroleum from the United States to Europe. With 
their recent purchases the company’s fleet now includes 21 steamers of this 
class, having a total capacity of 24.435,000 gallons, or enough, it is claimed, to 
carry in 20 trips the entire year’s exports. 








YOU HAVE BEEN LOOKING 
FOR IT and HERE IT IS. 


A scraper for the OUTSIDE of your BOILER 
FLUES that will remove the SCALE and SEDI- 
MENT, and keep them clean without injury to the 
iron. They are made to fit any size flue, and will 
save their price the first time used. 

Price $10 a set, sent on 30 days’ trial. 
side diameter of flues. 


GENTs:—I have used vour Bauer’s External Boiler 
Flue Scrapers, and find them very usetul in keeping 
the lower tubes clean, and I would not be without 
them. Yours very respectfully. 

ALSE McLEAN, 
Engineer Chamber of Commerce, 
Minneapolis, Minn. 

Send for circular of both the Scraper and of our 

Sensible Automatic Packing. 


Sensible Automatic Packing Co,, 


63 South Canal St., CHICACO, ILL. 


“BACON’S” WINDINC ENCINES 


Mines, Inclines, Quarries 


AND 


EVERV POSSIBLE DUTY 







Send out- 


Patented May 6, 1890 
No. 427,456. 





WITH 
Friction Drums, 
® Link Motion. 


DOUBLE OR SINGLE 
DRUMS. 


Complete Hoisting and Mining Plants a Specialty. 


COPELAND & BACON, 85 Liberty St., N. Y. 


535 ARCH ST., PHILADELPHIA, PA. 


The Long Steel & Iron Roofing & Corrugating Co., 


(Successors to P.S. KEELY & CO.) Manufacturers of 


STEEL AND IRON ROOFING, 


Corrugated Siding and Ceiling, Iron Ore 
Paint, Cement, Etc. 


N. E. Cor. Illinois and Merrill Streets, 














ST TT IN 


IND'ANAPOLIS, IND 





Write for Catalogue and Price List. 
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MERE IS YOUR CHANCE. | 


Can Any One Make Better Club Rates than the Following? 


SCRIBNER’S Monthly, with Iron Trade Review, $4.50 





CENTURY, ‘ : . ; ; “ “ee “ “ 5.50 
ST. NICHOLAS, - , 2 : 1 ee “ “ 4.50 \ 
COSMOPOLITAN, : - : ‘ “ «4 “ « 3.50 
FRANK LESLIE’S POPULAR, , . ae «« “ “ 4.50 

“ BUDGET OF WIT, 7 “ ee “ “ 4.00 

“ “ PLEASANT HOURS, - 2 hl “ “ 3.50 
OUTING, ‘ na . . ‘ “ My) at “ “ 4.25 
NORTH AMERICAN REVIEW, - , eines gph “ “ 6.00 
LIFE, - ; ‘ 3 : - Weekly “« “* “ “ 5.75 
TEXAS SIFTINGS, - , i ‘ ai bine gual “ “ 3.00 | 
JUDGE, : ; : ‘ ; “ “  « “ “ 5.75 
JUDGE’S LIBRARY, : : . we iii: “ “ 3.00 
FRANK LESLIE’S ILLUSTRATED NEWSPAPER, <“ A “ “ 5.25 


The above for new subseriptions only. Send in your subscriptions to 


THE IRON TRADE REVIEW 


Cleveland Ohio. 





Eagles, 
Rosettes, 
Leaves, 
Scrolls, 


Galvanized 
Iron 
Cornices, 
Building 
Fronts, 
Finials, 
Crestings. 


Send for catalogues and 
prices to 


W.H. Mullins 


150 DEPOT ST., 
SALEM, O. 
J, T.WAGNER, Sales Ag’t, OFFICE AND WORKS 


so6 Chasubere &t., N.Y. 224& 226 NORTH UNION St CHICAGO, I LL.U.SA. 


PERFORATED BRASS. PERFORATED TIN,  *#* Peat_st» cor. Beekman, 
Printed in the Highest Style of Art, by 
[ AT A tl ‘ lf FS The Cleveland Printing & Publishing Co. 
Cleveland, O. 


AKRON CHEMICAL CoO., 


Imperial Car and es AINTS Black Asphaltum 
Bridge Paints. = Paints. All grades. 
150 State Street, AKRON, O. | 

















THE LEFFEL WATER WHEEL & ENGINE CO. 
@ M& sive-crank ENGINES 


AND 


RETURN-FLUE BOILERS 


H 
8,12,16, and 20 Horse Power. 

i High in Grade. Low in Price. Strictly first- 
class. In design and construction SUPERIOR 















to all others. Write for ENGINE PAMPHLET, 
Address us in full as follows: 


i THE LEFFEL WATER WHEEL & ENGINE CO. 


SPRINGFIELD, OHLO, U.S. A. 
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Serie Seca 


‘ Akron Planing Mill Exhauster 


Keffctual, Strong and Light Running. 


+| Two BOOKS 


—FOR— 


Foundrymen. 


| 
AMERICAN FOUNDRY PRACTICE. | 





» The Akron Drying Apparatus 


for Lumber, Brick, Pottery and Sewer 
Pipe is an improvement over 
all others. 


D 


BY THOS. D. WEST. = 
Treating of Loam, Dry Sand and | ‘ 
4 Green Sand Moulding, and contain- 





} 
ing a Practical Treatise upon the 
management of Cupolas and | 
the Melting of Iron. | 


The Akron Disc Wheel 


will expell more air and smoke for power 


West’s Moulder’s Text-Book | 


Being Part II of American Foundry Practice 


Presenting best methods and original rules 
for sbteintog geod, sound, clean c stings, and 
giving detailed description form» ing moulds 
requiring skill and experience. 

Also containing a practicaltre ise upon the 
construction of cranes and cups .as, and the 
melting of iron and scrap steel in iron 
foundries. Either of the above books will be 

{ sent by mail, postage paid, $2.50. Address 


Cleveland Printing & Publishing Co., 
CLEVELAND, oO. 


expended than any other constructed. 


——o— 


PRICES LOW---SEND FOR CATALOGUE. 


The Akron Heating & Ventilating Co, 


AKRON, - ~ OHIO. 


















\ Address MUNN & CO 
e361 Broadway, 


A Word about Heating and Ventilation of Factories. 









Patent Milled or Turned Shafting The Akron Blast System 


The Brightman Machine Co. | Heating and Ventilation of Factories 


CENTER ST. FROM MAIN TO WINSLOW, 


































CLEVELAND, oO. | S the most successful one constructed. 
A wrong impression exists regard- 
FOR ing the cost of adopting it. To those 
ARTISTIC who contemplate a a iki 
apparatus, we would request them to 
PRINTIN , : oOo [eo Eee ue) oR OS OP es Bas 
write us. We will cheerfully furnish is ; 
WRITE information and drawings free, and if eye Aw) ff eee . itt rit 
CLEVELAND desired, one of our representatives will — — i = ’ bee 
PRINTING & call. _ 
PUBLISHING CO., | PRICES LOW. 


CLEVELAND, O. | RESULTS GUARANTEED. 





ESTABLISHED 1849. INCORPORATED 188.. 


. Maca The Detroit Saw Works, 
PRESSES, DROP PRESSES, DIES, MSSM cucu ica ar 


f SA UVSs. 


Moulding and Planer Knives, Emery 
Wheels and General Mill Supplies. 
It will pay you to get our prices and guarantee. 
66, 68, 70 and 72 Fort St., East, 
Mention this paper. DETROIT, MICH. 


THE TOLEDO MACHINE TOOL CO., 


MANUFACTURERS OF 


Special Machinery 
DESIGNED AND BUILT TO ORDER, 


Dies for all kinds of sheet metal goods, leather, paper, etc. In- 
ventors’ models and specialties. Send for circulars and prices. 


St. Clair and Washineton Streets. 
Mention this paper. TOLEDO, O. 


). 








S 1 i noe CLEvVBEUuAND 
h " 
e Ullmann & Philpott M’f'g Co Ga.vanizin 





~ MANUFACTURERS OF oO re 
‘ PURE READY-MIXED PAINT, COLORS IN JAPAN AND OIL, U. & P. M’F’G CO.’S rR S; 
0 PURE WHITE AND COLORED LEADS, Etc. H. H. HODELL & Cco., 
° Galvanizing in all its branches, and Manufacturers of Rubber Buckets for chain pumps. 
89-01-93 Merwin St., CLEVELAND, O CLEVELAND, OHIO. 
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M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 







GEO. P BURWELL, Gen’l Agt., 208 Superior 
St., Cleveland, O. 


Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 


A. D. BAITH, Special Agt., 208 Superior St., 
Cleveland, O. 


R. D. BRIGGS, Special Agt., 208 Superior St, 
Cleveland, O. 


J. E. WOLCOTT, Special Agt., Akron, O. 


VICTOR COLLIAU, 





: : Sole Manutacturer 
: Fe Improved Patent 
. : : HOT BLAST 
: Fa Colliau Cupola 
- ¢ ADDRESS : 
ce $i) = 287 Jefferson Ave. 
c © DETROIT, MICH. 





JOHN ADT & SON, 


New Haven, Conn., 


Builders of Machinery for 
Hardware Manufacture, 


AUTOMATIC 


Wire Straightening and 
Cutting Machines, 


Butt Milling Machinery, 
Butt Drilling Machine 
Riveting Machines, Drill 
ing and Countersinking 
Machines, Foot Presses, 
Sprue Cutters, Etc. 


ji Elastic Rotary-Biow Rivetin 





INDUSTRY FILE WORKS, | 
A. & H. Gough, Props., 


Manufacturers of 


Files Rasps, 
Equal to the Best English 
OLD FILES RE-CUT. 


All Kinds of Job Grinding. 
OFFICE & WORKS, 
48 COLUMBUS ST., 


CLEVELAND, O. 
C.GOUGH Manager. 
Mention this paper. 








SHEPARD’S NEW $60 


SCREW CUTTING 





« . 
5 tw Foot Lathe 
“ ; Foot & Power Lathes, 
s Drill Presses, Scroll- 
oi Saw Attachm’ts, Man- 
h. | drels, Chucks, Twist 
Pw /s Drills, Dogs, Calipers 
§ a SF , etc. Lathes on trial 
—— poe” Lathes on payment. 
gend for catalogue of Outfits for Amateurs or 


Artisans. Address H. L SHEPARD, Agt., 
124 Fast Second St.. Cincinnati, O. 


S. T. W. Ejector. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 





The cheapest made. Send for 
prices 


JAMES JENKS, 


Detroit, Mich. * 
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THE INDISPENSABLE LATHE DOB, 


THE INDISPENSABLE LATHE DOGS can be at- 
tached to work after the work is centered in the lathe. 
They can be used equally as well BETWEEN COLLARS as 
upon plain or straight work. 

They are made of steel castings and fitted with steel 
set-screws. If your Tool Supply Dealer has not these 
in stock, send your order direct to us and it will re- 
ceive prompt attention. 

No.1 takes from \% to1&% inches, price, each.....$« 50 

ae “~ % to 24% t = ane 4 
mm “ “ - “4 


7 1 to3\% sees 3 Si 
Price, per set of three, 10 take from Y to 34% in. 7 50 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St., PHLLADEUPHIA, PA, 








G. W. STOCKLY, President. 


4:3; TRACY, Vice-President. 
i. POTTER, i reasurer. . 8. POSSO. 


w. 
. NS, Supt. w. 
8. M. HAMILL, Jn., Assistant Secretary. - 


THE BRUSH ELECTRIC CO. 


Sole Manufacturers under all the 
PaTENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO Morors, ETc. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn- 
ing Capacity, Reliability. The Best is always the Cheapest. 
000 Brush Arc Lamps now in use. _ Self- 
Regulating Incandescent Apparatus. 


GET OUB AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC Co.. 


CLEVELAND, OHIO, U. &. A. 


F. SWIFT, Secretary. 
J. POSSONS, Asst. Supt. 





@@ agencies Everywhere. 


IRON CLAD PAINT CO. tron ciad Paintco. 


Factory, 75477 Central Way. Sec. & Treas., No. 3 Case Bulid’g, 
CLEVELAND, OHIO. 





And get the genuine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 


TRON CLAD PAINT is the 





- most durable, most 
ina CLAD fire-proof and cheap- 

PAINT. == est Paint made. 
FURNISHED both Dry and 





USED BY NEARLY ALL 
THE RAILROADS 


The Long & Allstatter Co., “oxo.” 


4 Double, Single, ; 
win. | Angle-Bar, Gang, a }: 
i, Horizontal, Twin, = \7= 
Boiler, Spacing, = 
Gate, Multiple, 
Belt and 


Praia wave Poasram re 



















Steam Driven 


» PUNCHES 
AND SHEARS. 
—Over 300 Sizes— j 

SEND FOR = . —ioe 
NEW CATALOGUE. HEAVY SINGLE MACHINE. 


HEAVY DOUBLE MACHINE, 





CLEVELAND FOUNDRY 
MEAVY CASTINGS. 


ARCHITECTURAL WORK in all its branches. 
Car VWhnreels 


With or without axles, Street Railroad 
Woeels and Track Supplies. 


7 Office 14 Winter St. 


CLEVELAND, at BOWLER & CO. 





INTRICATE 
WORK 
A SPECIALTY, 


‘oan THIS 


STEEL BOTTLE 


RING PLATE 


Piece HOOK 


STEEL 


CATTLE TROUGH. ___» STEEL CATTLE TROUGH 
—_ a STAMLESS 





‘slaying pus 
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Shipman Automatic 
Steam Engine; petro 
leum, kerosene or 
natural gas fuel. Au- 
tomaticin fuel and 
water supply. Sta- 
tionary and marine. 
1, 2, 4,6 and 8 horse- 
power single; 8, 12, 
F.16 and 22 horse- 


power compound. 
No engineer, Send 
for catalogue. Mention /rom Trade Review. 
C. H. PRESLEY, manufacturers’ supplies, 


tools and machinery, 24 So. Water St., Cleve. 
land, O. 





JAS, MURDOCK, JR, 


Manufacturer of 
STEEL STAMPS, 
NAME PLATES, 
SEeTIMESs 


& TOOL ROOM 


om Eoz sé. 
52 Longworth St. Cincinnati, 0. 
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oN HORSE POWERS. 
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Steam Jet Pumps, - 

Automatic Injectors, - 
High Lifting Injectors, * $6.00 up. 
Shafting, Hangers,- - “ $1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 


COLUMBIA INJECTOR CO. CLEVELAND, @ 


UNIVERSAL’RADIAL 
RADIAL DRILLING MACHINE 


= ==. THREE DESIGNS. SIX SIZES 
EMBODY ALL DESIRABLE FEATURES 


vos PRICES$450.°& UPWARD 
poe UNIVERSAL RADIAL DRILL CO 


CINCINNAT 


From $4.00 up. 
“ $5.00 up. 
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IRON AND STEEL MARKETS. 


(ff. o. b. cars, met cash): 
Bessemer, $17 30; No. 1 Foundry, $16 80; No. 2 
voussy, "$15 80; No. 1 Gray Forge, red. short, 
ap hae Be °. 2 Gray For; neutral, $14 30; No. 
1 American Scotch, $1680; No. 2 American 
Scotch, $15 80. 


Curicaco (reported by Messrs. Rogers, Brown 
& Merwin): Southern Coke No.1 foundry, 16 25 
1700; Southern Coke No. 2 Foundry, $15 50 
16 50; Southern Coke No.3 Foundry, $15 09 
16 00; Southern Coke No1, Softeners, $15 50 
16 50; Southern Coke No. 2, Softeners, 14 75 
I, $18 00o@18 8 75 


50; Ohio Silveries No. 
hi at 2, his 17 75; 


Silveries No. 
Strong Softeners No. 1, $18 25@19 50 ; Ohio 
Strong Softeners No. 2, $17 50@18 753, Lake 
Superior Charcoal Nos. 1 to 6, $19 
Tennessee Charcoal No. 1, $19 
Tennessee Charcoal No. 2, 
Southern Standard Car Wheel, 


CINCINNATI ( rted by pore Brown a 
Co.): Founpry Irons—Southern Coke, No. 1 
+ sages $14 50@15 00; Hanging Rock Coke, 

foundry, $16 50@1750; Jackson Co. 
aes ‘Coal, No.1 foundry, $17 1750; Ten- 
nessee Charcoal, No. 1 foueaey 16 50@17 50; 
Hangiug Rock Charcoal, No.1 foundry, $20 00 
@22 00. MILL Inons—Standard Southern Coke, 
forge, $12 50@12 75; Standard Southern 
Soke,» maltied, $12 ‘591? 9; to . Short —_— 
forge, $12 25@12 rong 
Ohio  Nectsel Coke, grey forge, eas $ 50QTS 00. 
Car WHEEL AND MALLEABLE—Standa 
bama Car Wheel, $20 00@20 50; Tennessee Car 
bape , $18 50@19 50; Lake Superior Car Wheel, 
19 50@20 so. 


BuFFaLo (reported by Rogers, Brown & 
Co.) : Mahoning or con Shenango Valley strong 
No.1 Foundry, $17 25@0000; Mahoning and 
poy, = ey strong, No. 2 Foundry, $16 25 

hio Softener No. 1, $17 25@o0 00; Ohio 

Rener No. 2, $16 eo 00; Jackson Co, Sil. 
veries, $18 19 00; ke Superior Charcoal, 
$20 0o@o0 oo ; Tennessee Char » $19 00; 
Southern Softener No. 1, $16 50@00 00 ; South- 
ern So er No. 2, $15 75@00 00; Southern 
serene No. 1 Foundry, $17 oo; Southern 


Gar Whee § 2 Foundry, $16 00 ; Ra 
eel, oo Hanging Rock Char- 
couse 

Lovuisvr ci by Hall Bros. & Co.) 


Hor Biast 7 Sevenay—Geethers coke No. 1, 
$4 25@14 50; oy coke No. 2, Pata HA 14 00; 
Southern cok: ahoning 


ri char- 


ape 

fg 12 ane _ WHEEL AND 

ABLE—Southern omanhest brands), oye 00@ 

Fp ad Southern (other brands), $17 50@18 00; 
Lake Superior, $21 50@22 59. 


Louw pene reported by Rogers, Meacham & 
anicids) : OT BLastT COKE AND CHARCOAL— 
couse = No. 1600; Southern 
ern Coke No.-, 


soasene No. 1, $15 50@16 00; M ahd 
— 2 $15 $15 00@15 52; Ohio jo ntl ees 
HEEL AND MALLEABLE IRONS— 
Ia e8u or, $21 oo@21 50; Southern, $19 
22 00. NNELLSVILLE Coxe—EHast St. Louis, 
$5 50; St. Louis, $5 5s. 


Drrrorr (reported by William F. Jarvis & 
Co.): Lake Superior Charcoal, all Numbers, 
I 2000; Lake Superior (coke) Bessemer, 
3 18 75; Katahdin (Maine Besseme1), $23 
@24 00; Lake Su 
ore, $18 c0o@I9g 00 ; 

, all ore, $00 co@oo 00; 
Black Band, $18 25@18 75; 


rior Coke, Foundry, all 
ke Superior Coke, Found- 
Standard Ohio 
Southern No. 1, 


$16 00@16 Bn ay Gray Forge, $14 25 
1475; Ja Count (ohiol s Silvery, 318 508 S 
i. Old Wheel, 00@oo oo. Gonndle 
lie Coke, by 65. 
LOUISVILLE ( rted by Geo. H. Hull & 


Co.): Southern Coke No. 1 Foundry $14 00@ 
14:0; Southern Coke No. 2 Foundry $11 «09 
1400; Southern Coke No. 3 Foundry $13 co8 
13:0; Grey Forge, $1250@1300; Southern 
Coke Silver Grey if 00@oo 00 ; Southern Char- 
coal No. 1 Foundry, $16 00@17 oo; Car Wheel, 
$17 00@20 00. 


PrrTsBuRGH (reported by A. H. Sane ly 
ae, 1 Foundry, $17 00@17 25; No. 2 Found 
16 25; Grey Forge, Warm Sinn 25; White 
one ‘ottled, $14 ON, a5 5 arm Blast Char- 
coal, $18 00@21 oo; las Charcoal $23 co 
@27 ce ; Bessemer, $17 00@17 ‘. 


MERCHANT IRON AND STEEL. 

































































Flat Bar. 
1% to4 by % to 1 inch t 8 
4% to 6 by % to 1 inch +I go 
is to 6 by 1% to 2 inch 2 20 
&I ut % to & inch eveE 90 
& by % to %& inch 2 00 
%, % and ha Hh CO HG ANCD.........ccccceeerereeees «2 20 
Round and Square. 
1 to 1% inch I 80 
2 to 2% inch 2 00 
to 3% inch 2:0 
3% toginch 2 80 
4% to 4% inch 3 20 
4% tos inch 3 5° 
Oval. 
to 1 inch 2 20 
to dy inch 240 
2 €0 
g 00 
Half Oval and Half Round. 

1 in 2 
a cautiacalinaaion 2 . 
3 10 
Z:0 
; 4 80 

Heavy Band, 

x% hy 6 and 5-16 inch 2 00 
re anf Fa a papeoens eseenanuinnsaadl 210 
i te cesses & OD 
































Hoops, Wire of 


CLEVELAND ROLLING 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel Oil 
Barrel 1 Kinds, Iron and Steel Black 
Sheet Iron, Corrugated Iron Roofing. Sheet Steel. 


MILL COQO., 


Boiler Plates, Galvanized and 


















































11-16, Nos, 16 to 1 
































Hoops. 
1% to 4, Nos. 1g to 15. 2 €0 
1 to 2, Nos. 16 to 18.. 2 70 
1% to 2, No. 19 2 80 
1% to 2, No. 20. 2 90 
1% to 2, No. ar 3 00 
1g to 2, No. 22 3 Io 
15-16, I and 1 , Nos. 13 to 15 2 80 
15-16, 1 and 1 ’ Nos. Be ils ccvosesteocccvevonsies 2 90 
15-16, 1 and 1%, NOB. 19 ANd 20.......0c0ccceeeeeees 3 90 
15-16, 1 and 1 , No. aI 3 Io 
eS wf -y I No. 22 3 70 
Bey 15 +03 00 
> Tee. 5 3 to 18 3 0 
’ Nos. 19 and 20, 3 20 
’ No. a1 3 30 
. ’ No. 22 be 3 40 
IH1G, NOB. 1g tO TS pcrcccrocscrces socreccecercsccscsooeseess 3 20 
13-16, Nos. 16 to 18 3 30 
13-16, Nos. 19 and 20. 3 40 
13-16, No. a1 -3 50 
13-16, No. 22 3 60 
> Nos. 13 to 15. 3 30 
» Nos. 16tor1 3 50 
» Nos. 19 and 20 3 fo 
9 ING. Bh coccccccesecs 3 70 
» No. 22 3 8o 
ERM, TIO, BE OP Ti ccccsssncenseveccassends 3 50 
7O 
80 
go 
oo 
Fo 
oo 
10 
20 
30 
50° 























— >< 





THE CAMBRIDGE [RON & SfEBL(. 


MAN 


SHEET IRON avo SHEET STEEL 


UFACTURERS OF 


CPMBRIO GS ‘qua red Rooting Sheets a dpecia ly pMBRIDG 


—> 








oeninachsela 3 Fe > ANS S ni, 
oS gm FINED \© SET STE 
11-16, Wo 7 weesecsee coccse 4 TRADE MARK 
08. 1 15 — a 
» Nos. I om. ; CorresPonvence ) ag WORKS @ @) 
» Nos. 19 an 4 GSoucires NF Fices*°" YY WAMBRIDGE, UHIO- 
, No. 22 4 
» No. 23 4 
— M tie C trati 7 0 
anieacien ..|Magnetie Concentration of Iron Ore. 

I 12 2 20 

r'to ae je % to 3-16 in + Ball-Norton (Monarch) Electro Magnetic Separator. 

1 to 1% by II and 12 3 SO Phosphorus, sulphur, silica, hornblende and other impurities eliminated from Iron Ore, 
and 13-16 b ¥ Bo to 3-16 in 27° | and a ssemer ore converted into Bessemer Ore. Samples treated without charge. Cor- 
— $16 by Hired II —_ TB.cccccrccecccccceccooes: 2 80 respondence solicited 
and 11-1 -16 in 3 00 
and 11-16 4 NOB. II ANG 12......s0000 veavanceiaée 3 10 H. E. ‘COLLINS & CO., Agents Magnetic Separator Co., 
and — Fs by Ros to ay | searnentnesoonsoweninnend 3 2° | BANK oF COMMERCE BUILDING, PrrtsBuRGH, Pa. ALDRICH CouRT, 45 BROADWAY, NEW YorE 

to 3-1 3 60 
by Nos. ak ena ta 370 





Wagon Sox Iron. 
ee a Nos. tr and 12......2 %0 



































Cleveland lron Mining Co., 


Mercantile Bank Building, 
OLEVELAND, O. 
Organized 1850. 


Total Production to Date, 4,200,000 
Gross Tons. 


Dealers in Lake Superior iron ore 
— their own mines at Ishpeming, 
ch 
Specially ada magted for making strong, 
tough iron for carrying large 
portions of 2 mill cinder and col 
ores. 


uhort 






























































Sheet Iron: 
No. ro to 14 2 65 
No. 15 to 17 275 
No. 18 to ar 29) 
No. 22 to 24 3 15 
No. 25 to 3 3° 
No, 3 40 
No. 3 5° 
Iron Boiler Plates. 
Tank, ¥ inch and heavier 2 60 
C No.1, * “ 25 
CHNo.1 « sie 
CH Flange, “ “ 
Extra Flange, o 
Solid Fire * 5 10 
Steel Boiler Plates—1-4 in. and Heavier. 
Deameeccccccreccecvece 275 
Shell 3 15 
Flange 345 
PN EERE Ee 455 
Above includes plates 90 inches wide. 
GO 00 G6 1G. WIG. ccceccvcces ceoseccncnesensecs Far Db extra 
96 to 100 in. wide 
roo to 104 in. wide rhe - 
104 to 116 in. wide pecial 
American Cast Tool Steel. 
ROUND, SQUARE AND OCTAGON. cts. Ds 
I % 2 +7; satay oat 09 
G16 CO Khim §  — aecccccccvccccccseccccocscscoosecscsoes 09 
7-16 to % and 2% to 3in 10% 
% togin II 
: to 11-16 and 4\..... s0%6 
to 6in II 
to 9-32 and 6% to 7 in 12 
36 in 14 
Fiats. 
cts. Bs 
2 to 9-16 wide by 2 to $% thick..............cscocssseeeers 6 


Bessemer and O. H. Steel. 


























Machinery base price, 2 75 
Fin R 275 
Spring pes 8 25 
Sleigh ShOE ...........ccccccrrsessseeees. “ 275 
TO!) Calke.....ccccocccccccccscccoccccssccccoee sed 300 
Cutter Shoes, tapered and burr. * 3 co 

English Tool Steel. 
saabceameanl 16c 
obeon's FOG ©? ..coccccccccccacccsonevoceoses seesecossees 16c 
“Choice” 36c 

Burden Boiler Rivets. 

¥ H, 11-16and % inches diameter..........00+ 4 00 
ridge , #%, 11-16 and % inch diam............ 4 00 
SCRAP IRON AND OLD METAL. 
Net Tons 
No. 1 BR. R. wrought SCTAP.......ccrerceseeeeeres $19 00 
No. 1 wrought scrap 17 co 
No. 1 Machine cast scrap. 12 00 


TrOM AX1OB.....cccccccccccccoscccccceseseccocscosscossoscoes 24 00 
Axle turning 8 
Wrought sudeine (free from cast) 






























Cast BDOTIAWS........0000.cccccsccccceee 8 oo 
Uncut wrought iron boilers II oo 
Steel boiler plates..........00000+ 17 00 
Grate Bars 8 oo 
Pipes and flues (Clean) 13 50 
Tank iron 13 50 
Hoop and band iron 10 00 
Bheet 1rOM.......ccceceeereeeees 9 50 
Wronght drillings II co 
Malleable iron 10 00 





Reported by Messrs. Brack & PoLLock, Cin- 
cinnati, O.: 

Railroad Wrought............. 

No. 1 Country Wrought 

Stove Plate..... 

Machine Castings 


Gantlng erings.. nd Sheet 




















DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron, 


Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
CLEVELAND, O. 





OGLEBAY, NORTON & CO., 


Successors to Tuttle, Oglebay & Co., 
Commission Dealers in 


Irom = Ores, 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 
OLEVETLANHD ORTO. 





J. H. OUTHWAITE. W. G. POLLOCE. 


J. H. CUTHWAITE & CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


trom ©Ore, 


Perry-Payvne R'ld'c. reverend, O. 


THE CONDIT-FULLER C0., 


Pig and Bar Iron, 
CLEVELAND, OHIO. 


E. c. POPE, 


COMMISSION DEALER IN 


[ron Ore, Pig Iron 


AND METALS. 
Clevelana, - 








Ohio. 


PITTSBURGH & WHEELING COAL CO., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons daily. 
Office, 6 Mercantile Bank Buliding, 
OLEVELARND, OHIO. 


Lake Shippin~ Point. Lorein 0 
Jas. PATTERSON, Sales Agent. 








Hartman’s Patent Inside Sliding Window Blind 


ge. This 
is an item of 
Immense mag- 
nitude, and 
may save you 
many 

the cost of 
blinds & “ 
haps Ife also, 
cud the on 
blind tha 








Thousands 
are In use. 

Agente wanted ecryumere. Send for illus- 

trated catalogue and prices. Manufactured by 


GARTWAN & DURSTINE, *°,72 Beavers. 


oster, O. 


For Sale. 





—ONE— 
Harlow Lubricator. 


Cheap. Address, 


LUBRICATOR, 


Care Iron Tred Rev ew. 


Brand new. 





ESTABLISHED 1854. 


PETER GERLACH & CO., 
MAKERS OF 
Saws, Tools and Machinery. 
Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leor 
ard streets. 


Cleveland, O., VU. &. A. 





COWLES 


Pure Aluminum 


$1.25 PER POUND. 


Quality guaranteed equal to any on the 
market. Manufactured by 


The Cowles Electric Smelting & Aluminum Co., 
LO€KPORT, N. Y. 
Also manufacturers of 
Cowles Aluminum Bronze, 
Cowles Aluminum Brass, 
Cowles Siiver Bronze, 
Cowles silicon Bronze, 
Cowles Aluminum tron 
INGOTS AND CASTINGS. 





@7 Correspondence solicited. 





























































"Tum IRon TrRape Review. 

















r4 
MACHINERY SUPPLY MARKET. 
Anvils. 
Wrights. senna vt 4 
Bellows. 
, pl ae 
Blacksmiths Bullock's... dis soto 
P secces coccceoscoooese 06 eeoueee envecd 10 
— 0 NE ABER ool lB 10@50 








Hoyt’s Short Lap. 
Cleveland Rubber ‘Go. extra standard dis ean 
Shultz Raw Hide Leather Belting, eee a 
Shuits Raw Hide Leather Belting, double 

and Light Double dis 
































Standard, oak tanned.........-.ccssessseeees dis 
Alexander Brothers’ pure oak tanned. .. 45 
Blowers and Exhausters. 

B. F. Sturtevant’s dis 20 
Boston Blower Co., dis 35 
Buffalo dis 35 
Borax. 
B Doh @10% 
oii 3 50 
White Crayoun................. @ gross 12@12% dis 10 
ROd......ccccccscsecccsssssees secccescvesscsoses sevsesseeees Ais 
Blue eoseeAlls s 
Chucks. 
hman’ Independent.........+++ cool 8 45 
— “ "de bination dnuebeccecees dis 40 























































































































- - 
Wescott’s Scroll = aesemamanaa 
ee o 
be Little Giant Drill 
Horton’s Univ Bl... -eese: 
bm Ind dent 
ns an tecbination sensnsvocednsiedsonncsebedaud 
— Drill 
orse 
Skinner's Conibiaaiion Lathe... eond 
Independent Lathe..............+ i 
" Universal Lathe 
- Drill 
Cutters and Reamers. 
Cleveland dis 1o@15 
Pratt & Whitney Ais 10@15 
oye Milling Cutters.. = dis ~ 
’ ng Cutters........... 
as - _ Gear 4 Cutters.........00 esol B® 15 
Goodies 
Cast Steel........ b) 
Iron, steel points oP 332 
— and Drill Sockets. 
Twist drill dis so&10 
Morse ‘Taper and Straight shank to 
1%" dis so&10 
Morse Tem and Straight shank Larger 
pint ess dis 25 
bnanamnonegvasennnsonocnocoseoonasesseters aE 
| eon Twist Drills eietsnalansaniaiil 8 
Emery. 
No. 4 to No. 54 to Flour, C. F. 
. 150. =. F. FF. 
2c 
} ; asc 
5 Cc gc 
c 5c 
10. 10 c Io ¢ 7%c 
Emery Oloth and Paper. 
rder, Adamson & Co dis 45@5°0 
a H. ton Ais 50@50&5 
Emery Wheels. 
Detroit dis 55 
Norton’s dis 
Grant dis > 
BterlinG......cccecreccesssererseseessserseessersceeree recess 8 
Gellwloid.........0cs000. seeeescerserrroeseeoeoes dis 108&33% 
Northampt dis 
Fo seaesonceuccsocsnonn cee gooqoooosoosonoencees dis §@70 
ba rif ied... Se etheaken ” hadeen prey be 
Files. 
Nicholson... i daimebseqnmnabenannee dis Col re@tok: rok s0 
i SRR RR ein oe Se dis 25 
Kea FOOA........eeeee0 dis 60&1 10&10 
Black aol piabiameinieisl dis co 1ogeom oto 
Arcade.........00+ enocbencesees eves hl 6081 10&10 
Dieston’s................ssseessererssrersesseeesseres 
Western 8 70 
Stub’s dis 25 
MSE B...005 ceveervcccccrsescsessceeees dis 
olds Bros.’ Hand Cut dis so 
ustry File Works, hand cut.........s00+0+ dis 50 
Hammers, 
ee iis ae 
A new liet, Jan. 15 
Heavy hammers cant ao under 5 Bs. be 


over 5 Ibs 14c, new list. 








Jack Screws, 
Illinois Bolt Co. list 
Nuts and Washers. 


Size of bolt ee _ so 
=. enn av “8 11% i 4 3% 
eens ah 


In lots less thas Se e > 
add rc to list. 


<r (wire.) 
List Jul dis 7o &1e 
Biandard Pe Fenny sy iiaiis, ee beg Se card rate 


ty page 























































































































Vises. 
Solid Box dis 60 
Parker’s. dis 
Prentiss. dis 20 
8 ’ 
ephen’s dis 25@30 
Miller’s Falls. dis 
1Ps. dis 1o@1 
Howard aes 
Wire. 
New List, Jan. 18, 1884 
and copper dis 
Bright and annealed, aoe ae dis 7o&1 
Ais 5 
» x Nos. dis 1o& § 
Goppered Bee. o to 18, mar “meme ~ 
vanized Nos.oto18 “  cvovousie 65&5 




















Tinned market NOB, © £0 18......0cc0008 senees dis 67% 
Cast stee dis se 
Tinned = WIre.......cecceceeres dis 7ORSOMEIO 
Annealed Fence, Nos. 8 and 9........... eovcsed 875 
Annealed Grape, No. 10 tO I4............e000++ dis 75 
Stub’s Steel Wire regular........... -$6.00@D dis 3 
Wrenches. 
Coe’s uine, dis se 
Girard Standard..............c000:0ev0 scscesresGls 7O8LTO 
—— se dis zone 
echanics’ 2 10, 

& Call’s \ he ge recast ir : 
Donohue’s En: dis p~ + 
Lames n ye ons is Hagincers nsinteibeceneted ,™ Se 

n cer’s orged........ dis re 
Willism’s ee 
Alligator ” wn ae dis 40 








Webster, Camp & Lane Machine Co. 


- ‘ h 


Automatic or Slide Valve Steam 





MANUFACTURERS OF 


Mining Machinery, 


4 Improved Band Friction 
Holsting Machinery, Geared 
(r a Yyf a Acting, for round or 
jat repe. 
Wire Rope Haulage 
Machinery, 


Endless or Tail Rope 
Systems.) 


CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Engines, Sheaves, 


Cages, Buckets. Etc. 


@@ Send for Catalogue D. 


134 N. Main St., AKRON, OHIO. 














THE GUM ELASTIC ROOFING 


[§ ABSOLUTELY NON-COMBUSTIBLE. If painted it is Guaranteed to last 10 years, 


Costs only $2.00 per 100 square feet. 


Strongly endorsed by New York Board of Un- 


derwriters. Just the article for the South. Send stamp for circulars, samples and particulars. 


GUM ELASTIC ROOFING CO., 41 West Broadway, New York City. 























Oilers. 
Zinc and Tin “ss > 
Brass and COppe’r.......cccccccesscsreesessees sveves 
Malleable Cesumer’a, No. 1, $3.60; Ne. 
MO. 3, $4.40 B dos...... snsdelipintee! sa See 
Packing, Steam. 
Boston Beltin, 
American Pac 9 Hemp........... wecoted  ] x} S 
——_ — Mo teteeeee ae 
n a eoccceeee 
Plumbago Pist ne 
Morrison’s ‘“ 
uare Flax “ 
BSE BOF eccccsceccocccsccsccivvccccesceccesese +) bes 
Excelsior Rubber.. . 
Picks. 
Railroads, 5 to 6 Bs 12 dis 6o 
= £0 7 Be....ccoccorcsccccceeccsee 3 dis 60 
Pulleys. 
Iron Pulleys, Walker List dis 45 
Medart he dis 55 
Split Wood Pulleys dis 50@55 
Rivets. 
Iron, Thousand, list November 17). aa 
ieem Ordinary, Cooper’s Block and Girrage 
ist Ni November 17 
cane : dis pone 1 
Rope. 

Manilla, & inch and OVET..........ccssssseses Brs' 
Sisal, ¥% inch BER OVE cccccccrscccccccccsocccoes 3 | 
Sand Paper. 

B. A. & Co _ 
H. H. Barton’s ocsosenned 
New England Flint dis 
Barton’s Garnet is 20 
Saws. 
Disston’s Circular dis 40@ (5 
6s Band dis 20 
- Scroll Net 
Hack Saw Stubs dis 20 
66 Urea... cosssssseqeore- ssessoees seneeees dis 20 
o .« te dis 20 
Saw Swages Disston’s dis 20 
Atkins’ Cicular Saws..........cscccscsssers dis 40&45 
Mill, wr one Drag Saws..dis 40&10 
“ “Wood Saw ove eoeee 40&r10 
bad Silver Steel “Diamond 
Cross-cut Saws6.............. dis joc per ft 
” Dexter Cross-cuts............ ssoc * 
* ee, roe dis zoc ‘“ 
» Tuttle Tooth Cross-cuts..dis ys 
” rs _y gc 
= 1 Handles....... ietepananeuncnend dis sop bor pals 
Excelsior Saw Tools sctagnssennenenansichent $6 per dos 
Perfection “  —sseccorrrseseoeres coves WR 
Detroit Saw Works, Clr cular ..cccccceseoccece dis 50 
“ “a a“ Band. see 
Screws. 
Wood Screws—List Jan 27, 1889. 
Flat head iron dis 50 
Round head iron dis 40 
Flat head Drass......ccsecccssesssceceresssses essere dis 45 
Round head brass... dis 
Square Cap dis 
Hexagon Cap dis 60 
Set C. H.C. P dis 70 
Machine, fiat head, ren -  eeasigeiananainnmnananainenl dis 65 
Machine, round head, iron dis 60 
Bench and hand— 
Lag OF COACH...........0cccrccccscvsceces: «dis 75@75&10 
Coach, patent gimlet point........ wccccerscceccedl +h 


Shovels and Spades. 
Ames’ list November 1, 1885 


nis 
Hussey & Binns, railroad 


















Taps. 
Cards, Hand and Nut to 2 1R2..ccccceee is 50 
Garsenters’ * —(enetesecsed dis 50 
Morse 16 ° he 50 
Pratt & Whitney bed * new list dis 10 
Machine Screw TAap....cccccccscccereecsccseceeees dis 55 
Pipe Taps tO 236 it.........ceccscssesseeeeeeesene ees dis 70 
Stay Bolt Taps......... dis 25 
Stove Blt DAD Gnceercccccvceecceseccceccevscccscecscosed dis 50 
Pulley Taps............ dis 40 
Twine BC. B. 


No. 12, Flax Twine, % and ag Balls... = 
a a acai 


“ e a 


s0e Ceeeeeees eoreseeeeseees 


. 
tton Wrese ng, 5 Balls to D............0 








STEEL 


FROM 1-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 
Stronger and more durable than iron forgings in any 
position, or for any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 
this steel now running prove vhis. 


STEEL CASTINGS of every description. 


Chester Steel Castings Co., 


Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
P tives. 
Send for circulars and prices to 
WORKS: } OFFICE 
CHESTER, PA. ; 407 LIBRARY ST., PHIADELPHIA, PA, 





“Treated” COTTON, Rubber Lined 
Fire and Mill Hose. 


Eabric Fire Hose Co., 


13 and (5 Park Row, NEW YORK, N. Y. 








THE THOS.D.WEST FOUNDRY. cg 


CLEVELAND. O. 


IRON. CASTINGS. 


DAILY MELTING CAPACITY. 7S: TONS SPECIAL 


zi 


FACILITIES FOR ECONOMICA 


LY TURNING OUT 


SMOOTH CLEAN CASTINGS. 
DUPLICATE WORK A SPECIALTY 








Detachable and Roller 


CHAIN BELTING, 


MADE IN ALL SIZES OF 


Malleable Iron 
and Steel, 


DESIGNED FOR 


Elevators, 
Conveyors, 
Drive Belts, etc. 


For handling materials of all 
kinds. 








Send for 1890 Illustrated Cata- 
logue. Address 


The Jeffrey M’f'g Co., 


183 East lst Ave,, 


COLUMBUS, O. 





F. A. SACKMANN, 

Roe 16 Huron St., Cleveland 0. 
SYELL ALY ABETS 

OTEELNAME « STAMPS: 


BURNING BRANDS 







Steel Name Stamps (1-16, 3- 
or inch letters, 15c. per “letter 


PATENTS 


WM. M. MONROE. 


SOLICITOR & COUNSELLOR, City Hak 
Room 48 


j USE poor printing when you 
can get the best at the same 
rices, of the CLEVELAND 

mani Sate +4 PUBLISHING Co., 


UNION 
ELECTROTYPE 














FOUNDRY 


NE 2 





ieee: 


















































"THE IRON ‘TRADE ReEvIEw. 

















OIL ALWAYS BELOW BURNERS---BY USING OUR SYSTEM. 


OUR SYSTEM IS INSURABLE IN ALL INSURANCE COMPANIES. 
WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 


TME AERATED FUEL CO. 


425 MAIN STREET, SPRINCFIELD, MASS. 
FORGING, WELDING, BRAZING, MELTING, ANNEALING, HARDENING, TEMPERING. 


THE GILBERT & BARKER MFG. CO., Springfield, New York and Boston, General Agents for U. &. 
W. S. COLLINS, Tempce Court, 7 BeexmAN StT., ROOMS 814-816, New York. 

Represented by | wi. PICKETT, SON & CO.., 170 Lake 8T. CHI0aao, ILL. 
HALL STEAM PUMP CO., Pittssurcn, PA. 


Also for Michigan and Indiana.ia, 
S7SEND FOR CATALOCUES. © 


CHILION JONES, Gananoque, Ontario. 
G. M. SMITH, Los Anaetes, Oat. 





HARDWARE MARKET. 














































































Augers and Bits. 
ComMON AUGETS ANA DItS......00ccccecereee vee» 1S 7O 
Snell’s dis 60&5 
Cook’s Douglass Mfg. Co. dis 55 
a ae augers and bits............ dis 25 
ee nsive Bits, Clark’s small, $8 ; 
ATWO, FIO..cccccccscccsesecsesccccccccsscsesseel 
ee ken Augers, Ives’ 10 
Hollow y, Augers, Bonney’s Adjust. e. 
don. $4 va Stearns’ Adjust. o* : 
Ho ow ugers, us 
dor. 3 $f. = 20810 
Gimlet bits, common.......... per gross oo 
Standard Bit Stock Drilis....-.. 
Ship AuUuZPe|¢>s....ccccsceeeeee scccsee Gls isk10@rs& 10k 
: Axes. 
Makers’ and Special Brands— 
First quality doz $8 co 
thers doz $7 00 
Full polished doz $9 00 
Bolts. 
Cast iron barrel bolts..... dis 70 
Cast iron shutter mente, etc. dis 70 
Cast iron chain boIts........ ..ccce ssecssresGiS 
Ives’ patent door a seeees 
Wrought iron barrel bolts 
Wrought iron square bolts............. 
Wrought shutter bolts........ ° 
Carriage, common, new list 
Tire, common, new list dis 70 
Carriage and tire, Philadelphia pat- 
tern dis 7s&10 
Stove bolts 
ew a “ai dis 60&5 
qncketoqnoosensnosnneseete< errr: tt} I 
— segs 
Buckets, Elevator. 
dis so&10 
Buttes. 
Wrought brass.................. ovis 75810 
Cast brass, loose joint... sccceees GiB 3355 
Fast joint, di 
ast joint, narrow........ - dis I 
Fast {Siar BR ciccsdnnssatensnsed —— 
oint .- dis 10 
EOE SONI Si ctxsinrceresctasecsoubeumen. coved dis 7o&10 
Loose joint, jap. with acorns............-. dis 70&10 
pin, acorns «++ nis JO&TO 
Loose pin, japanned acorns..........0000: dis 7o&10 
Loose pin, , acorns, jap. plated tips... eoveed dis 7o&10 
Wrought steei— 
Wrought, fast joint, narrow............... dis 70&10 
Wrought, fast oint, pccccce ces ecceeees dis 70&10 
Wrought, loose joint, broad.. soeeei8 7O8TO 
Table Butts, back flaps, etc................ dis 70&10 
Regular inside Dlind.......s.scccsscscssosees dis 7o&10 
peg TE aaa dis 7o&10 
Loose = dis 7o&10 
Light oose pin... dis 7o&10 





Carbonized Felt and Building Papers, 


(POWERVILLE BRAND.) 
Per roll of 
Eberts Bros., Detroit. 

BO. 1A sarin stcccscscssncsaceienes $1.25 

“A,” Stringed Roofing, Light. ; 
we ‘ Stringed Roofing, Mediu . 
ae ‘9 Stringed me Heavy. oaee 
Stringed, Spee ra 


MILCELLANEOUS. 


Asphaltum, Trinidad Refined, ® oom. -fenae 
Asphaltum, Fine Grade, # D.. a .08 
Coal Tar Felt, 1 Ply, 









BS 
8 


Coal Tar Felt, 2 Piy, ® roll 108 sq ae 2% 
Coal Tar Felt, 3 Ply, ® roll 108 sq ft...... 1.85 
Roofing Pitch, TN ccenchocksnenteassesmnansanes 09 





II 
German Halter Chain list June, 7 dis so&10 


German Coil, list of June, Sec 
Galvanized Pump of Jam = Bis @6 
ack Chain, Brass. Bu 375 






ack Chain, Iron 





Socket Framing and Firmer... dis 
Socket Framing and Firmer, ‘Buck Bros.dis 2 
Costeet Firmer and Framing, L. & 
























I. J. White seveceeeslds 30@ 3085 
Tanged Firmers. 40810 
Outilery. 

Table net 
Excelsior Pocket net 
Fibre Ware—Standard. 

Nos. 1 
Pails, water, ha bc ccsasecendaniesetl $4 00 $4 50 § 
Dai: x + 45° § 00 
SND TD OE oii dceemnnantcatnnssensenouie eee 
Sugar ...... 00 6 50 
SUID :cndiancinbactnnienasesasnnsenecannus ‘taeda 
Bug » 400 
Chamber )5 and 
Slop 5x sesememerees 6 §0 7 §0 8 50 








mmode 
tars, mode) USL 14 @t...cov 8 O@ 9 CO 10 Of 





















































BOG BE Miccccccocccinssee eccccecvcccocccs BOD 8 BS cccese 
mw inch 225 275 325 
13% sae 275 3 = : 2 
eoeese 2 
Bowls, fruit pan . ee 
Servers, 12 in oe fae 
Baskets, waste paper, 13 gers 6 OO sseeee 
Spittons, “ Daisy,” pressed 
8 inch 400 4s 5 00 
1oand ne } Bi ivetcncininsesconineia 6 oo 2 
enn . n; No.5 decorated; No. 5x whi 
Gimlets. 
Nailand Spike dis 10&5 
Double cut, snl list — 25 
Bee’? coe secccersseseseseennt £TOSS $12, dis 25@as&5 
‘ieee 
Barn door, old patterna...........dis gemmer 1 > 
Climax, (Anti- OER) cnccecscscee stov0 eeveses18 60 
TR = 33— 
Kidder’s dis 
Terry’s Patent...... o§ in., $12; 4 ‘in. wr $10, « dis 50&5 
ragon is 40&10 
Richard’s dis po a 
Horse Nails. 
Ausabl Shean p | 3 di 
usable 24 25 26 BB i.cccccccccee eacssboonsed 8 40 
Puree SE 19 20 2I 23. dis 15 
eseecnrenseccoeces dis as&10 
Horse Shoes. 
Burden, at factory B keg $4 co 
a Sashes Co., Perkins’ Imp. at 
oo 
Mule Gown, at factory............. eneasees Bee keg xs 
Knobs. 
Carriage, » Japannel..... scooves ZTOSS y he 





Door minera 





Base, ru 
Hematite door knobs, new list.. is dis scgeke 


r Por. nickle 
Door Por. plated 


Locks, Bolts, Etc. 


P. & F. Corbin, Locks and Bronze Goods. 

Door locks, knobs ane latches........... dis 60& 10 
Escutcheons and ke 
Padlocks and padl 
Bell pulls, mineral, pan ain and jet dis 6c&10 
Bell pu!ls, genuine PONTE ccctsenmese »--dis 60&10 
Lever bell pulls, uine bronze d 

Butts’, genuine bronze d 

Butts’ bronze plated d 

Store door locks and latches............-.. dis 60&r10 
RRS d 
Shutter hinges&flaps,genuine eoenes. dis 60&10 
Shutter hinges, bronze plated... ++--i8 70 
Flush bolts, genuine bronze... di 



































Shutter knobs. genuine bronze dis 
Shutter bars, genuine bronze........ dis 
Sash lifts, genuine bronze dis 60 
Sash pulls and plates, genuine bronsze.....dis 60 
Push plates, genuine bronze...........csecseees > ~ 
Drawer pull, genuine bronze...........00000+++ 


Letter box plates, genuine bronze... Ais ‘sore 
Barn door locks............ 
Bishop’s Buckeye Sash Locks......8 —— a 


Plambs and Leve 6. 
































Standard list..... dis 7o&10 
Pocket levels. dis 7o&10 
Davis’ inclinometers dis 10&10 
Pumps. 
Cistern, best makers................000++ soi.se@se 
Pitcher ‘spout, best makers dis ictingtot ok 10 
Pitcher spout,cheaper OOS......0450 
Pokes, Animal. 
Bishop’s I. X. L -® doz $6 oo 
Bishop’s O K...... doz $5 25 
Bishop’ o A cok eatiienanesnabates socceeeee Ox $3 75 
Bishop’s American doz $2 75 
Rakes. 

Cast steel Ais 7e 
Malleable............ senanabnnencsoneeunseccooutd dis 7o@708&5 
Razors. 

. R. Torrey Raszor Co. dis 20 
ostenholme & Butcher............. ——_ Io 
RIGS TAMOE ocecccssccccsessesceocccso cnn ecsccceed 8 $9 So net 
Rat Killers. 
Schuyler’s 8 gross $15 00 
Scales. 
Hatch, Gonnter, No. 7. pevasheseneanebada $ doz $21 co 
Hatch, Tea, No. 16r.. en | dos $6 75@7 oe 
Chatilion’s Grocers. 8 50 





Family Turnbulls dis s0@30&10 
Scale ms, List of January 
12, 1882 dis s0& 10@s50& 1084 


Screw Drivers. 








eneteasana dis 65&10 
gueiee =. & L. Co.’s Black Handles.dis 60&10 
Sets interchanugeables...............8 doz $18 dis as 


Squares. 





Steel and iron 
Nickel plated aebede ednsenuaenstegeenneens dis 75&10@8e 


Disston’s tr ware aad T 
Winterbottom's try and miter......ccdie gefare 



































Tacks, Brads, Etc. Te in Sen cut tacks... Gis 7716 &r0 
idesibciaeen 8 4° &10 
New List, Oct. 19, 1890. Copper finishing and trunk nails......dis so&10 
American iron carpet tacks all kinds Cigar box nai dis so&ie 
dis 77%4&10 | Finishing ~~ poncedietesrosecosccsrensecccssed dis 60&10 
Steel carpet tacks all kinds............004+ dis 75&10 | Hungarian nails and miners’ tacks...dis 60&10 
Swedes iron carpet tacks, all kinds Gimp, and Lace tacks............csseeeerees dis 77710 
dis 75&10 CC  , 6o&r 
Swedes iron tacks dis 75&10 Trunk ah Clout NAilB...........cecreeeres “ee 
Swedes iron Upholsterers’ tacks........ pn 7s&10 | Tinned trunk&clout nails................. 66810 
Tinned Swedes iron tacks............... Gis 77%4&10 | Basket nails ......sccccccscscrsssssscssserssseeees dis 66&10 
Tinned Swedes iron aiemmenenae 4 URE CE aint ahs set Canesaeicvukecec vis dis 66&10 
tacks... dis 774&1o | Commonand patent brads..................dis 66810 
The SALEM WIRE NAIL CO, 
MANUFACTURERS 
Works: SALEM, 0.; FINDLAY, 0. 
General Office: SALEM, O. 
Are 
BRANCH OFFICES: . 


261 Broadway, New York. 209 Phenix Bidg., Chicago 
123 Soulard St., St. Louis. 4 Wiggins BI’k, Cincinnati 


FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: ‘ 











NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; St. LOUIS, 301 Roe Building 
DETROIT, Hodges Building. 


SEND FOR CATALOGUE. 


MECHANICAL RUBBER GOODS 


oe CO ne 





Superior Quality. 
PACKING, BELTING, HOSE, GASKETS,'T UBING, Etc. 


E*wllier Brothers, 


42 Public Sq., CLEVELAND, 0. 
AGENTS—JEWELL LEATHER BELT. 


THE EXHAUST STEAM PURIFYING CO,, 


(INCORPORATED 










Owners and Manufacturers of 


STUART’S PATENT 


ei Qil, Grease and Dirty Water Extractor. 


7 Will remove grease, oil and dirty water from ex- 
haust steam without causing back pressure, whether 
used in stationary engines, electric engines or steam 

pumps, for operating elevators in buildings, or for 

cleansing exhaust steam for any purpose whatever. 


8@Send for new catalogue, just out, to 


EXHAUST STEAM PURIFYING CO., 


230 & 236 La Salle St. Chicago. 
35 Wall St., New York, N. Y. 
E£STERN OFFICES :— 
JOHN 5S. HALL, 40 Cortlandt St., New York. 
JOHN 8S. HALL, Philadelphia, Pa. 
W. H, GALLISON, 36 Oliver St., Boston, Mass. 
Please Mention this Paper. 






















































‘Te Iron Trappe Review. 








Classified List of Advertisers, 


The star (*) indicates th: that the adv. appears 
alternate weeks ; the dagger (t) once a month; 
the double dagger (}) once in three weeks. 








Pace. 
Aluminum— 
Cowles Electric Smelting & Aluminum 
Co., Cleveland i 8 
Bath Tubs— 


meee Water Heating Co., Chica- 
go, Til... — 
Bolts and Bolt Machinery— 

Upson Nut Co.. Cleveland..... - 16 

tSeaton Manufacturing Co., Cieveland... — 
Belt Holders— 

*wW. R. Santley & Co., Wellington, O........ — 
Bollers and Boiler Attachments— 








Blowers— 
W. H. LaFountaine, Cleveland, O.............. 18 
Coal and Coke— 
Pittsburgh & Wheeling Coal Co., Cleve- 
land... 





Cornice Work— 

W. H. Mullins, Salem, O 10 
Cranes and Derricks— 

Wm. Tod & Co., Youngstown, O.........00.c00000. 18 
Oar Wheels— 

Bowler & Co., Cleveland.......... ssscsssss sesessess 12 
Chain Belting— 

Jeffrey Mfg. Co., Columbus O..........0c00008 14 
Carpet Cleaning & Laundry Machines— 





W. H. LaFountaine, Cleveland, O............. 18 
Damper Regulators— 

*Curtis Regulator Co., Boston, Maszs....... 19 
Die Makers. 

Avery Stamping Co., Clevelanid............ss0. 12 
Drilling Machines— 


Universal Radial Drill Co., Cincinnati, O.. 12 
Drop Presses— 

Toledo Tool & Machine Co., Toledo, O...... + 
Slevators— 

1. 8. Graves & Co., Rochester, N. V.....000. 15 
Explosives— 

Hercules Powder Co., Cleveland.........00+0... 18 
Electrical Manufactures— 


land Electrical Mfg. Co., Cleveland — 
Electric Co., Cl A cocccsnecccccccesee 12 


Elevator Buckets. 
Avery Stamping Co., Cleveland.........0+++.... 22 
Emery Wheel Flanges— 
*Ware & Tapley, Chicago, I1l.......ceecceseree 16 
Emery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or 20 
Chicago, Il 





Engravers and Klectrotypers— 
Keli Electro’! & Engraving Co., 
ipse type graving 


ion 8 AOE. TI RE 





Union Electrotype Foundry, Cleveland.... 14 
Engines (Steam) 
*Chandler & Taylor Co., Jotienagelie, and. — 
Wm Tod & Co., Youn stown, | el — 
Skinner Engine Tig MENU: Wicsccccctscessitcccse EO 
Aetna Machine Co., ‘Warren, > erecsovce EB 
C. H. Presley, Cleveland eceeee shidiinhdaindeasasinen 12 
BE. H. Jones & Co., Cleveland....cecsseeeeeseeeee 18 
@ngines (Gas)— 
Schleicher Gohan Co., Philadelphia, 
Be. ond Ctslonge, Til. ce ecccccerese 19 
Ven Dusen Gas oo nine Co., Cincinnati, 
17 
icoones (Oil) 
C. H. Presley, Cleveland, O.....s00..sccsseeeees 12 
Bngineers’ Specialties— 
*Curtis Regulator Co., Boston, Maszs......... 19 


Sensible Packing Co., "Chicago, BES ccesctns £0 
Engineers and Contractors— 





BH. H. Jones & Co., Cleveland............csesee 18 
Bjectors— 
James Jenks, Detroit, Mich 12 


Files, Makers of— 
AhEo Bros., Columbus, O........006 ss+0.. 20 


H. Gough, Cleveland................. pcesieess 12 
kin & Bosworth Co., Cleveland............ 20 
Fess 


Cleveland City Forge & Iron Co., Cleveland 20 
Foundries— 


Bowler & Co., Cleveland............s:sss++++- 2& 16 
Thos. D. West. Foundry Co. Gieveland... - 14 
Canton Iron Foundry Co., Canton, O........ 20 


Foundry Oupolas— 

Victor Colliau, Detroit, Mich............cccccssss 12 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Masz......... 19 
Furnace Feeders— 


Brightman Stoker Co., Cleveland............. 19 
Galvanizers. 

Avery Stamving Co.. Cleveland........0......- 12 

Ws BE, TE eMOll, Cleveland......ccocccocccocccsscccccces II 





Gas Machines— 
Dares Heating & Lighting Co., Detroit, 





Gear Cutters— 
ouiper, Cunningham & Co.,Philadelphia, 





Gum Roofiing— 

Gum Elastic Roofing Co., New YorE N.Y. 14 
Grapples, Excavators and Dredges— 

Jas. H. Lancaster, New York.............0.0. oo 37 
Heating and Ventilating Apparatus— 

*akron Heating & Ventilating Co., Ak- 


ron, 
W. H. LaFountaine, Cleveland, O............. 18 
Hose— 
Pabric Fire Hose Co., New York............... 








Heaters and Puri fiers— 
ont & Bierce Manufacturing Co., 


Laidlaw & Dunn Co., Cincinnati, O. 
E. G. T. Colles & Co., Chicago.. 

E. H. Jones & Co., Clevelan 
*Warren Webster "& Co., Philadelp 









Pa — 
*Exhaust Steam Purifying Co New York.. 15 
Hangers— 
W. H. LaFountaine, Cleveland, O............ 18 
Injectors— 


Columbia Injector Co., Cleveland............... 12 
Penberthy Injector Co., Detroit, Mich...... 20 
Iron and Steel Roofing— 
Sykes Iron & Steel Roofing Co., Niles, O... 19 
T Oblon Iron Roofing o Cambridge 
penne goey otis 1 
Ga ron Roofing Co., Cleveland ............ > 
Stan Iron Co., Bri rt, O 
Thompson Manufacturing Co.,Cleveland, 19 
Berger Mfg. Co., Canton, O............. eceecccece 
Eberts Bros., Detroit, SESE 
Kanneberg Roofing Co., Canton, O........ 
*W. J. Burton & Co., Detroit, Mich 
“The Long Steel and Iron Roofing and 
Corrugating Co., Indinapolis..., ; 9 


Iron Ore, Bar and Pig Iron— 








Dalliba, Corrigan & Co., Cleveland............ 13 
; lebay, 2 Norton & Co., Cleveland.............. 13 

. Outhwaite & Co., Cleveland................ 13 
bonait- Faller Co., Cleveland, ae econcenes 33 
E. C. Pope, Cleveland sethetesatemnatunsinninatidapeesese 13 


Cleveland Iron Mining Co., Cleveland...... 13 
Lathes— 

H. L.. Shepard, Cincinnati, O...........ccssseres 12 
Lathe Dogs— 

Palmer, Cunningham & Co., Philadelphia 12 





Mining Machinery— 
Webster, Camp & Lane Machine Co., 
MEEIIINS Siisdansdnscesonecccnennecpiocessnconsensésecace se 14 
*Copeland & Bacon, New York.......... un. 9 
Machine Shops— 


be am & Lane Machine Co., 





Machinists’ Tools and eaiisiiiiie 


Parkin & Bosworth, Co., Cleveland...... 16 &20 
Garvin Machine Co., New _—— cane eccosecsee 19 
C. H. Presley, Cleveland, 


sees evccecececcsccesee 12 


Oil Fuel Process— . 

Aerated Fuel Co., Springfield Mass............ 15 
Ore Separators— 

H. E. Collins & Co., Pittsburgh, Pa......... 13 
Patents— 


Wm. M. Monroe, Cleveland..................000+: 15 
*Thos P. Simpson, b= -mtpaade D. chee . 
*Munn & Co., New Kork 

Pumps (Steam)— 
Laidlaw & Dunn Co., Cincinnati, O.......... 18 





E. H. Jones & Co., Cleveland...............s0000 18 
Printing Inks— 

Ault & Wiborg, Cincinnati, O....... moan ae 
Paint— 

Iron Clad Paint Co., Cleveland, O.........s000. I2 

Akron Chemical Co. Ee ae ssoics 2D 


Uliman & Philpot Mfg. Co., Soran gon ee II 
Perforated Sheet Metal— 

Harrington & King Perforating Co. 

Chicago, Iil...... * 10 

Pulleys— 

Ohio Pulley & Machine Co., Warren, O.... 20 
Picket and Wire Fence Machines — 

S. H. Garrett, Mansfie'd, O... . 16 
Pipe Cutting & Threading Machines— 

*Wells Machine Works, Fostoria, O.......... _ 
Packing— 

Sensible Packing Co., Chicago, I11............ 10 
Pipe Fittings— 


iagne B. Potts wipe Pitings acon Cotnmibus, . 
ameane meuneenee: dl 


Punches and ghears— 

Long & Allstatter Co., Hamilton, O......... 12 
Pipe and Boiler Coverings— 

American Heat Insulating Co.,Pittsburgh 17 
Rolls and Pinions— 

Totten & Hogg Iron & Steel Foundry 

















Co., Pittsburgh, Pa 20 
Rallroads— 
Time Tables, Etc 17 
Railway Supplies— 
Bowler & Co., Cleveland 12, 16 
Cleveland City Forge & Iron Co., Cleve- ne 





Rivet Machinery— 
ySeaton Manufacturing Co., Cleveland..... 16 


Rock Breakers and Ore Crushers— 


Jas. H. Lancaster, New York...........ecccsseees 17 
Saws— 

Peter Gerlach & Co., Cleveland...........0..006 13 

Detroit Saw Works, Detroit, Mich............ II 
Shafting— 

*Brightman Machine Co,, Cleveland......... II 
Shapers— 

*J. Steptoe & Co., Cincinnati, O........ snsees 0 
Steam Heating Apparatus— 

*Curtis Regulator Co., Boston, Mass......... 19 


sy Heating & Lighting | Co., Detroit, 


Pee ee eee eeeeeeeeeee eee Seeeeeesseseeereee 





Steam Boiler Inspectors— 
Hartford Steam Boiler Inspection & In- 
surance Co., Hartford, Conn 12 
Steel Stamps and Stencils— 
q; H. Fleharty & Co., Cleveland............+.+++- 16 
A. Sackman, Cleveland, Oo one 58 
Jas. Murdock Jr., Cincinnati, Oca casatesniates 12 
Sheet Iron— 
Cleveland Rolling Mill Co., Cleveland....13, 16 
Cambridge Iron & Steel Co.,Cambridge,O 13 
Steel Castings— 
Chester Steel Casting Co., Philadelphia, 
I 






































Ss 

Steel Rails, Blooms and Billets— IRECTO 

Cleveland Rolling Mill Co., Cleveland....13, 16 CLEYELAND BUSINESS D RY. 
Sheet Steel— 

cumin Iron Co., Bridgeport, O....... ecccsees 3 pes Goa ae Wette, 

Cambridge Iron & Steel Co.,Cambridge, 0 Tats, Washers, Carriage Machine, Plow 
Stampers of Sheet Metal— and Elevator Bolts, Coach Screws, etc. F 

Avery Stamping Co., Cleveland 12 
Stokers— Foundries. 

Brightman Stoker Co., Cleveland....... hana 19 BL & CO., Car Wheels, Patent Chilled 

Frogs, arid ail kinds of casting. 9 Winter. 





Tinning Steel, Etc. 
Avery Stamping Co., Cleweland..........s00++. 12 Hardware and Iron. 


Twist Drills— LEVELAND ROLLING MILL CO., manu- 
Cleveland Twist Drill Co., Cleveland......... 20 facturers of Steel and Iron Wire and Steel 
Graham Twist Drill Co., Detroit, Mich..... 20 


Turnbuckles— 








re. 

















Machinists’ Supplies. 
Cleveland City Forge & Iron Co., Cleve- pars & BOSWORTH, 9 and 11 So. Water 
seeeeeene eceseseeses 20 St., dealers in Mant te tu > Supplies, 
Water Gas Furnaces— Machinery and Tools. 








W. S. Hutchinson, Chicago, I11.........0...+. 20 
Window Blinds— 
Hartman & Durstine, Wooster, O............. 13 


Steel Stamps and Stencils. 


EHARTY, J. H. & CO., Rubber Stamps, 
Seals, Stencils ,»Automatic Check Pnnches 

















Wire Goods— and Numbering Machines. 92 Seneca St. 
*F. Powell & Co., Toledo, O........ccsscssrrssssees 20 B 
Wire Machinery— USINE I RR¢ TO 
John Adt & Son, New Haven, Conn... 12 NESS D RY. 
Wire Nails— Akron, O. 
Salem Wire Nail Co., Salem O..............000+ 15 EBSTER,CAMP & LANE MACHINE CO., 
Founders and Machinists, 12 Main st. 


Wood-Working Machinery— 
Indiana Machine Work, Ft. ss _ 
























































Egan & Co., Cincinnati, ee: «- 19 
G. oT. Scanlan & Co., Rar | ae 16 
*Battle Creek Machinery Co., Battle 
ae ea ene 12 
The Garrett Picket and Wire Fence Machine, 
a A universal favorite. 
i ij Weaves to post in line 
j of eg = Thousands 
in use throughout the 
| | iH United States and sine Band Saw, oe Se ne 
il many of the foreign F tech oleae’ ea: a 
i e ee tees oo 
| chine "guetasterd. | Flamer Planes agz, ~~" ~~" ia0 a0 
sHHY Fence costs 30 toso cts. pay ne § Planes 185%, tS ee 
ne perrod. Agents report Ti uch Duss rianer, - - - = 85 00 
big sales. Catalogue free. Address the man- { gSaw,6saws, - - - - - & oo 
ufacturer, S. H. Garrett, Mansfield, O., U.S. A. ron Saw Bench,3saws, - - - oo 


Other machines in Papection. All of our 
machines uarant ve satisfaction. 
Send for circulars, a cash discounts, 
etc., before buying. 


G. H SCANLAN & Co., 
96 & 98 Preble St., PoRTLAND, Me. 





TET} 'BORE 


ub 
Domini. INKS. ° 


Om OY 4,4 O94 A 6: U4 ae 
A&W INK-USED ON THIS PUBLICATION 





A Genes Paneer in .~ eptend Pine 
ng achinery, ne, ers 

Shafting, etc. A complete outfit at one-half 

its value. L. 8. CouBpurm, Agent, 87 Prospect 
. Mewveland ™ 











ILLUSTRATED CATALOGUE 


Rivet Machines, 
Bolt Headers, 
Upsetters, Etc., 


WITH LATEST IMPROVEMENTS. 


ADDRESS, 


SEATON M’F’G CO., 


204 Superior St., 
CLEVELAND, OHIO. 


Ware’s Patent Anti- "tarsing Flanges, 
A SOV SR e 









A SURE PROTECTION AGAINST ACCIDENTS FROM 
THE BURSTING OF SOLID EME&XY WHEELS AND 
GRINDSTONES. For full particulars and prices 


address 
WARE & TAPLEY, Agents, 162 LaSalle-st., Room 47, Chicago. 
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The “ Lancaster’ Rock Breaker and Ore Crusher 


The Strongest, Simplest, Cheapest and the Most Perfect Crusher Made. 


AG) 


Distt 


UE ti 





Instantly adjustable to yield any desired uniform grades of product. 


Half the power only required and is less liable to breakage, and less in 
first cost and also in subsequent wear and tear, and less weight than any 


rival’s breaker. For crushing 


rock for macadamizing and concreting pur- 


poses, and also for reducing ores, these breakers are specially efficient. 
The “ Lancaster ” Crushers are also made in “Sections” for easy trans- 
rtation in mountainous regions. May be mounted on wheels, worked by 
and, horse gear and steam or other power, and also fitted with Rota 
Screens, Elevators and Conveyors. Correspondence and trial tests solicited. 





THE “LANCASTER”. 


Will automatically dig, raise and discharge mnd, clay, gravel, sand, hard pan 
ores, rock phosphates and fire-clay from their beds and 
banks, and also load and unload vessels or barges with 
sand, coal, ores, grain and other materials. These Grap- 
ples are made of best forged steel, with four penetrating 
scoops, operated solely by compound leverage, thus dis- 
with the inside sheaves, drums, catches, gears, 
chains and friction, found in all rival buckets. They 
may be worked by the “ Lancaster” hand or horse-power, 
hoisters, or by any maker’s double drum hoisting engines. 

Send for our new illustrated price list, agency terms 
and testimonials, and make appointment to see our Rock 
Breakers, Grapples, Hand, Horse and Steam Power 
Hoisters at work. Comparison of our prices, capacities 
val Grapples, Rock Breakers, 


pensing 


and merits with all 
Hoisters, etc., earnestly solicited. 





Self-Penetrating Grapple, Excavator S Dredger. 





Correspondence solicited. Manufactured and sold by the patentee. 





THE ‘CONLEY-LANCASTER” DIRECT STEEL PROCESS. 





JAMES H. LANCASTER, (P. O. BOX 3139) 169 AND 172 BROADWAY. NEW YORK, U. S&S. A. 








GAOOLINE ENGINED 


SMALL, BUT HUSTLERS. 
A 6x7 inch Engine, weight 800 Ibs., 
runs 100 feet of shafting and ma- 
chinery for twenty machinists on 6 
gallons of gasoline, costing only 
60 cents perday. Write for par- 
ticulars. Mention this paper. 


Van Duzen Gas & Gasoline Engine Co. 
CINCINNATI. OHIO 
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THE Cop AND PRODUCTS © 
OF THE UNITED STATES;, 
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underschatice the panes nd tres ° 
: ° « 
THE BEST MANUFACTURERS. e 
@mplete in One Royal OctavoVol.of over 1000p, @ 


Frice inGoth,$5. in Leather.$7,; : 


INDISPENSABLE 
@ to Buyers of Articles inail lines and @ 
Invaluable as & Statistical work. s 


- Orders received at office of this Paper- @ 
2820006208 8006800686008008086 
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Wheeling & Lake Rrie Railway. 


THE NEW THROUCH LINE 
BETWEEN 


TOLEDO 
—AND— 

Bowerston, Pittsburzh, Marietta. 
THROUGH COACHES 
BETWEEN 
Toledo & Marietta. 
Through Sleepers Between 
PITTSBURCH AND CHICACO. 
AND DAY COACHES BETWEEN 
Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 

The Only Line running through 


“BEAUTIFUL ZOAR.” 


4. G. Blam, T 
Traffic Manager. 


as. M. Hatt, 
Gen’! Pass. Agent. 


CLIP SE inenne. 


LECT ROTYPE 








Beek NCRAVING CO.. 








TRAVELERS’ RECISTER. 
Standard Time. 
Erle Raliway. 
Depot, South Water Street and Viaduct. 
Arrive. Depart. 

N. Y. & Pitts. Express....... Iss8am *%825am 
Fast N. Y.'‘& Pitts. Express*io 55 a m oopm 
| ore ee Accommo......... 40am 
Pittsburgh Expresz.......... 35pm 
Youngstown Local............. oam 
Mahon’g div. & Pitts Local *11 40am 
Mahoning Val. Accom........ 14 30pm 
Pittsburgh Express............ I20pm Iliopm 
New York Express............. SS 

*Daily. tDaily,except Sunday. {Daily ex- 
cept Monday. 


Cleveland & Canton Rallroad. 
(Standard Gauge.) 

Depart for— 

Zanesville and Coshocton—6:50 &. m.., 3:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a. m.., 3:00 p. m., *5:45 p. m. 6:20 p. m. 
Bedford—6:50 a. m.. II:10 @ M., 1:30 Pp. M., 3:00 

P. M., 4:40 Pp. M., *5:45 Pp. m., 6:20 p. Mm. 10:35 


Pp. 

Newburgh—:15 a. m., 6:50 &. m., II:I6 @. m., 1.30 
Pp. M., 3:00 p. m., 4:40 P. M., *5:45 P. m1., 6:20 p. 
m., 10:35 p. m. 

Arrive from— 

Zanesville and Coshocton—10:30 a. m.,6:30 p. m. 

Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 

Kent—*8:10 A. M., 10:30 A. M., 2:35 p. m., 6:30 p.m. 

Bedford—6:0o a. m., *8:10 a.m., 10:30 &.m., 1:05 p. 
M., 2:35 Pp. M., 4:15 Pp. m., 6:30 p.m., 7:10 p.m. 

Newburg —6:00 &. M., 7:15 a. m., *8:10 a. m., 
10:308. M., 1.05 p. M., 2:35 Pp. M., 4:15 Pp. m., 
6:30 p. M., 7:10 p. m. 
Trains marked * run daily. 


From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 





Depart. | Arrive. 


7 45a m|d525am 
Iispm| 1z250pm 





For Pittsburgh, Balti- 
more, Washington, Phil- 


adelphia and New York.) dir 1iopm| 635pm 
745am| Izsopm 

Wheeling and Bellaire. I1ispm| 635pm 
SIZ LO DP IM] .rcccescoscovees 

Alliance Accomi............. 3 25pm] 1o1cam 
Ravenna Accomi............. 500pm| 825am 





d Daily. *Except Saturday. Other trains 
except Sunday. 


Valley Raliway. 
For AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 


Depart. Arrive. 
Valley Junction Mail......... 725am *s4opm 
Marietta Express............... tirisam *2tspm 


Balto. & Wash. ress.... "400 pm *10 25am 
Cleve. and Sacken temas te pm 8isam 
*Daily. tDaily, except Sunday. 


J. T. JOHNSON, J. B. CAVEN, 
Gen. Supt. Gen. Pass. Agt. 





From Cleveland Union Station. 


MtVernon en? Pan Handle Route 








Cleveland & Pittsburgh R. R. 





For Cuyahoga Falls, 
Akron, Orrville, Mill- 
ersburg, Gambier, Mt. 
Verne. Cones. Xe- 
nia, Dayton, ncinna- } 
ti, Louisville, Indianap- d 800pm 
olis, St. Louis, and all 

ints in the South and 

uthwest. 

For Cuyahoga Falls, 
Akron, Orrville, Mill- | 
ersburg, Gambier, Mt. 
Vernon and Columbus. ; 

For Cuyahoga Falls, 
Akron, Orrville, Chica- 
go, and all pointsin the 
West and Northwest. 


Depart. | Arrive. 


800a mid 7 co am 
549 pm 
11spm/ 1z250pm 


8coam! 5 
325pm/ toloam 











d Daily. Other trains except Sunday. 

Pullman Palace Sleeping Cars daily between 
Cleveland, Columbus and Cincinnati. City 
ticket office, Weddell House corner, 





FT. WAYNE, CINCINNATI & LOUISYILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 
Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louls. 

13 mrss sHorrer BETWEEN 13 
Fort Wayne and Indianapolis, 
Than any other Route. 

QQ wes shorter and Quicker DD 
BY THREE HOURS, BETWEEN 


Louisville and | Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL W. H. FISHER, 
Gen’l Supt. Gen’l Pass. & Tk. Agt. 


FORT WAYNE, IND. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 


“Cleveland & rittsburgh Short Line,” 











Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


“ For scenery picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The fy favorite route I ween, 

The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 
EK. HoLBroog, EH. CLark, 
Gen’1 Supt., G.P.&T. A. 
Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 

















Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. Roprneson, Receiver, Jo. J. ARCHER, 
Columbus,O. Gen’! Pass. Agt. 








| —THE— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 
BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 
Washington, D. O., Charleston, W. Va., 
Parkersburg, W. Va., and the South, 


Direct connections at Union Depots, with al) 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Quickest Time. 
Best Accommodations. 


Tickets sold and ba checked through 
to destination. Reliatic information and best 
rates will be furnished by any agent of the 
Popular C. M. 

A.T. WIKOFF, Ww. K. 
Pres, and Gen. Mgr. 


Lowest Rates. 


RICHARDS, 
GQ. P.& T, A, 





THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
—TO— 


New York, Boston 
/ and the East. 
The shortest an¢ 
quickest Route to Pitts. 
cusem, Washington an¢ 
_— more & the South: 
eas 


New Central Depot So. Water St. and Viaduct 











No. 62, A modation 605am 
No. 72, New York & Pitts. Express....* 8 10a m 
No. 70, Pittsburgh Accomt..............00++ *1 am 


I 

No. 64, New York & Pitts. Limited...* 2 > pm 
No. 66, Mantua Accommo.................. 
No. IE TD Tei covccesccnssassedsiactins 
No. 68, New York & Pitts. Ex... 


ve. 
No. 61,N. ¥. & Pittsburgh Express...} 5 15am 
No. 71, Youngstown Accom............... 
No. 65, New York & Pitts. Lim 
No. 67, Pittsburgh Accom......... d 
No. 73, Leavitssburgh Local..........ss0«: 
No. 63, New York & Pitts. Ex............ 
a & sntne omy a oosccoeeece 
0. 69, Youngstown ress 
*Daily. tDaily, except Sunday. 
Baggage checked through toall points Kast. 
Through tickets and information regarding 
the route can be obtained at office, 141 mapas 
street, and at Depot N. Y., P. & O. Railroad, 
South Water street and Viaduct, Cleveland. 
A. M. TucKER, Gen. Supt., Cleveland, 0. 
W. C. RINEARSON, Gen. Pass. Ag’t, New York 
G. E. Fouts, C P. & T. A., Cleveland. 
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Address: 





THE HAZELTON TRIPOD BOILER 


Furnishes more steam with less fuel, and generates steam more rapidly, 
than any other boiler in use. 
Cleweland References: 


J. W. BRITTON, ats 
be JENKS & CO., 


S. TYLER WIRE WORKS CO., 


CLEVELAND FORGE & IRON CO., 

BISHOP & BABCOCK CoO., 

CLEVELAND SAW MILL & LUMBER CO. 
CHERRY VALLEY IRON WORKS, Leetonia, O. 


THE HAZELTON TRIPOD BOILER CO., 


CHAS. HALLETT, AG’T, The Hollenden, Cleveland, Ohio. 
WHO ALSO OFFER THE HAZELTON PURIFIER & HEATER. 


170 TWENTY-SECOND ST., CHICAGO, ILL 





WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON ENCINE, 
The Hamilton Blast Furnace Engine. 





- eee . 
Hydraulic Cranes and Accumulators. 
@@ Heavy special machinery generally. Send for illustrated catalogue. 





BE. Fr. JONES & Co., 
ENCINEERS «> CONTRACTORS, 


223-225 River St., CLEVELAND, O. 


Steam Plants Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWERS, COILS, ETC., 
FOR HOT BLAST HEATING, 





ww. EX. lLaF*ountaine, 


¢ MANUFACTURER OF 


VENTILATING FANS AND BLOWERS, HANGERS, 


Carpet Cleaning and Laundry “Machinery and other 
s Special echinnty. 


1335 Lexington Ave., = CLEVELAND, O. 





SAVE YOUR MONEY BY USING 


(HERCULES.) 


— THE— (PEERLESS.) 





Isaac BB. Potts PFipe Fittings. 
Consisting of Ells, Tees and Crossee, and the connecting of Iron Pipe without cutting threads 
and Lead Pipe without solder. For sale aA the ISAAC B, POTTS PIPE FITTINGS CO. , 306 
North High Street, Columbus, Q, 





Otto Gases Engine Works, 


SCHLEICHER, SCHUMM & CO.,{ Zii!sdelphis. 


Horizontal OTTO Gas En 
Vertical TO Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Ragine Fumes. 
Combined OTTO Gas Engine Dynamos. 


SIZES: 1, 2,4, 7 10, 16, 26 AND 60 HORSE-POWER. 












yp SKINNER ENGINE CO,ERIE,Pa. 
a tS Ny over 3400 INUSE. 


Manuacturers of PORTABLEMSTATIONARY 


© ENGINES~BOILERS 


SEND FOR CATALOGUE. 
fm NEW YORK and NEW ENGLAND OFFICE: 
~ C.R. VINCENT & CO., [5 Cortlandt St., N. Y. 














150 to 2000 H-P._batest Desigg> 
FOR ROLLING MILLS AND ALL OTHER = 


WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED 


CONTRACTS. JAADE FOR COMPLETE Seecgacia oes = ca Eas 
ENGINES. ALWAYS iN Tock, 5 = a ae 








Paurs,or even’) ) EIN GIN NATI, 0.0 


















Vin Noe 


Ai 


Btump before @ blast. | Fragments after a blast. 





Znown to the Arta. 


guneeias. 


AXD ALL TOOLS FOR STUMF I BLASTING, 
AME TESTY ATO RCULES POWDER COMPANY 
ANNIHILATOR. HE 40 Prospect Street, Cleveland, Ohia, 


Jo W. WIXLLARD, Manager, / 
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THE BRIGHTMAN STOKERis tueBEST 


STEAM BOILER FURNACE IN THE WORLD. 














Send for Catalogue and Prices, 


————— 
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OUR I.INE OF UPRICHT DRILL F*RESSES. 


7 
x 4 .: x Aaa 
Carpenter, Sash, Door and Blind Work. My oH F 
Spoke, Wheel and Handle Factories. 
Dott Steel Plates and Sheets, rehisadef 
» a CORRUGATED ROOFING = 
GARRY IRON AND STEEL ROOFING COMPANY, 
Galvanized Iron. Patented Leveled Sheet The Largest 1 Mapubeturare of and 
MANUFACTURERS OF ALL KINDS OF 
tron and $i Steel Roofing, Crimped and Corrugated 
THE STANDARD IRON COMPANY, \heseatees ie 
Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 
BRIDGEPORT. OHIO. No. 152 MERWIN S8T., CLEVELAND, O 
@@ Send for circular and price list No. A 
It I.xcels all other Metal Roofs. 
Catalogue ever published. 
ped 
VLS PATENT © STANDAN ea! Soller We ee 


oescriptive PAMPALET- THE BRIGHTMAN STOKER.C°: CLEVELAND: ONO. 
3 he a ini UE OMP ANY NOS. 261 to 271 WEST FRONT STREET, 
a ay ox is ao — i Cincinnati, Ohio, U. 5. A. 
a AHN Wp ! Ae 
2 = tig eg \ Z Builders of the Largest Line of Late Improved 
o No. 7. Extra Heavy Dodble Planer and Matcher. 
3 : Planes 24 in. wide, both sides, and matches 14 in. wide. 
a With Drop Matcher Attachment. 
: Planing Mills. 
Furniture, Chair and Bracket Factories. 
Car, Railway and Agricultural Works. 
Buggy, Carriage and Wagon Builders. 
And General Wood Workers. IN THE UNITED STATES. New Square Chisel Mortiser and Borer. 
Regulators for Steam, Wat 
ACENCIES. air, a Pum png 
NEW YORK, 109 Liberty street. STEAM TRAPS, RETURN TRAPS, 
PHILADELPHIA, 2035 N. Front st. DAMPER REGULATORS, 
MINNEAPOLIS, 210 South Third st. SEPARATORS, 
CMON, 2:6 Lat td hy ctl rte one 
THE CURTIS REGULATOR Co, 
86 Beverly Street, Boston, 
CO RR | | | | ATED LON jg __RGER MANUFACTURING COMPANY, CANTON, 0. 
i make arrange- 
ih Aare DON’ T ments for ROOF- 
Seven sizes of Corrugations---Straight or | Kee is ill Ap. ole Be 
Curved. Wewant to mail you the Finest Roofing Ty 
THOMPSON M’F’G CO., Cleveland, 0,| CAMBRIDCE ROOFING co., Cambridge, O 
, Manufacturers of 
Plain, Rolled, Crim 
EAM STEEL “ROOFING PURE STEEL A SPECIALTY 
e@ Send for Descriptive 
Catalogue. 








































@ THE KANNEBERC ROOFING CO., Canton,"oO. 
The Originators of Strictly Genuine Steel Roofing.) 
SSS. MANUFACTURERS OF THE 
HOON iy, re py "= 
SNL Kanneberg Pat., Latest Improved, Folded Lock Seam Roofing, 
iv O53. ees Made of STRICTLY GENUINE STEEL, 
CORRUGATED IRON (four sizes of corrugations), and Crimped 
= rg a C4 | Hi _— nr Nae seoeneg now | Siding, Beaded Iron Siding and Ceiling, 
asia ae . | ny al be ta , ater Proof Building Paper, Dry and Ready Mi Paints, Et 
» eb —— or pri hong No. 2 Drill Press No. 3 Drill Press, No. 4 Drill Press Write for Catalogues, Price Lists and Samples. es nee le 
‘THE GARVIN MACHINE COMPANY, 
Manufacturers of, and Dealers in, all kinds of SYKES’ All my Tron 
and Sveel isr 
MACHINERY ano MACHINE TOOLS. IMPROVED roles Sat ee 
Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand est Roof in ms enqeene., Ye 
and Engine Lathes, Planers, Profilers, Chucking Machines, LAL ine pois ‘es Pry 
F Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c. with, the Best 
> Plants for Manufacturers of Sewing Machines & Electrical Goods. asy put on tJ “Tienes 
, GEAR-CUTTING AND MILLING IN ALL ITS BRANCHES. IS FEO wW ch mas 
! sTrmmx, RBRoowriw - 
Laight & Canal Sts. [Catalogue sent on Application. } NEW YORK. “and soeution thie neces i NILES, O., and CHICAGO, ILL. 
’ 
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Sri. V7 E11. 1.’s 


PATENT LIME-EXTRACTING 


Heater and Filter 


COMBINED, 
Is the only lime-extracting Heater that will t scale in 
steam boilers, removing all impurities from the water before 


it enters the boiler. Thoroughly tested. 


OVER 3,000 OF THEM IN DAILY USE. 





This cut is the fac simile of the appearance of the shelves o. 
a No. 5 Heater at work on ordinary lime-water when the door 
was removed afier the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES. 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 








J. STEPTOE & CO., 


CINCINNATI, - OHIO, 


MANUFACTURERS OF 


Crank and Geared 


a2 SMAPERS. 


Send for Latest Illustrated Catalogue. 








Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS. 


A Perfect Smoke Burner. 


W. S. HUTOHINSON. 325 Dearborn-st., Chicago. 





OLD 
1874. 





sm rn coe. Cop, Lake & Kirtland Sts, Cleveland, 0, wa er nooo, 


CLEVELAND TWIST DRILL CO.,., ™"%"" 


re Best PuLLEY 
ON EARTH. 


in Sins ZY J acenrs Wantep 


mee ey & MACHINE CO. 
YVA RREN.OHIO 


oN 
Te \ , 











Khe Eart or Detroit 
Emery Corundum Wheels and Machinery. 


Write to J- WENDELL COLE, M. E., 
District Manager, Box 152, Chicago, Ill., or Box 84, Columbus, O. 
a@-N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRIND- 


ER and Twist DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Wisconsin. 








Penberthy Automatic Injector. 


If you want an injector that is simple and reliable, 


Use the Penberthy. 


ou want an injector that is automatic and will restart, 
itivom any cause the feed should be broken, 


Use the Penberthy. 
If you want an injector that works on 20 to 150 pounds 
steam pressure, 


Use the Penberthy. 


If you want an injector that you have only to turn the 
steam on ant off, in stoppi —— starting, ro 


Use the Penberthy. 
If you want an injector to lift 20 feet or work from a head, 


Use the Penberthy. 
PENBERTHY INJECTOR CO., lI? 7th St., Detroit, Mich. 








Cc. H. PRESLEY, Agent, Cleveland, O. 
WE are sole agents for the State of Ohio for the celebrat- 
ed K. & F. file. During the past eight years we have sold 
a good many thousand dozen with results most satisfac- 
tory to our customers and ourselves. For machinists’ 
use especially we consider them without a superior, and 
much beter than the average quality sold. Our stock 


is large and well assorted. 


THE PARKIN & BOSWORTH CO., 9 and 41 South Water Street, CLEVELAND, 0. 


Awarded the CRAND PRIZE at the Paris Exhibition. 
SEND FOR THIS BOOK Toca 


(07 HOPE ST. 
sss 


“waNtficroRies: IN UNITED STATES, SCOTLAND, Aice Sci AUSTRIA. 





OFFICE & WORKS 
Joe SEAVER. 


Sala. \ats 
SovEC TERS < 





PRESSED WROUGHT IRON OPEN TURN BUCKLES. 





The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- 
facture, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON CO,. CLEVELAND, OHIO. 








TOLEDO 


WIRE & IRON WORKS, 


Manufacturers of 
Brass and Wire Railings, 


Wire and Iron Fencing, 
Roof Cresting, 
Wire and Iron Window Guards, 
Stable Fixtures, 


And Builders’ Wire and Iron Work of every 
Description. 


REYNOLDS BROS., 


MANUFACTURERS OF 


Hand Cut Files 


AND RASPS. 


We solicit the commerciaj 
trade only. 


133 & 136 N. Water St. 
COLUMBUS, OHIO. 
Old Files Recut and 


Warranted Superior to 
any Machine Cut and 








Lead Tempered in the | F. POWELL & CO., 


market. Send for price 
Met. 


TOLEDO, OHIO. 





CRAHAM TWIST DRILL CO.,, Detroit, Mich., 
Sole manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS 
and CHUCKS, Endorsed by progressive mechanics everywhere. Send for Catalogue. 


IRON FOUNDRY CANTON IRON FOUNDRY CO., 
Canton, Ohio. 
HEAVY AND LIGHT CASTINGS. 


Privilege to make estimates solicited. 
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